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COAL-MINE FATALITIES IN THE UNITED STATES, 1920. 


By Witxiiam W. Apams. 


INTRODUCTION. 


According to reports received by the United States Bureau of 
Mines from the various State mine inspectors, 2,260 men were killed 
by accidents at coal mines during the calendar year 1920, a decrease 
of 57 fatalities from the record of the year before. This reduetion in 
the number of lives lost is particularly gratifying because it was 
accompanied by an increase of more than 18 per cent in the output 
of coal. Preliminary reports of the United States Geological Survey 
indicate a production of 645,663,000 tons of coal in 1920, of which 
quantity 556,563,000 tons was bituminous coal and 89,100,000 tons 
was anthracite. The same reports also estimate the output for 1919 
at 546,155,000 tons, including 458,063,000 tons of bituminous coal 
and 88,092,000 tons of anthracite. Based upon the production, the 
figures indicate that for every million tons of coal mined 3.50 lives 
were lost in 1920, as compared with 4.24 in 1919. 

Reports are not available to show the number of men engaged in 
coal mining, either in 1920 or 1919, but estimates from State mine 
inspectors and from other sources indicate that the number of 
employees was approximately 775,000 in 1920 and 765,000 in 1919. 

Considered by causes, there was a decrease of 64 per cent in fatali- 
ties due to mine fires, 88 per cent in fatal accidents caused by 
explosives, and 14 per cent in deaths resulting from explosions of 
gas and coal dust. There was also a decrease of 16 per cent in haul- 
age accidents above ground. An increase of 10 per cent is noted in 
the underground accidents due to electricity, 6 per cent in fatalities 
caused by underground haulage, and about 2.5 per cent in deaths 
caused by falls of roof and coal. 

The quantity of coal produced for each life lost during the year 
was approximately 285,700 tons, as compared with 235,700 tons in 
1919. In fact, the production per death during the past year was 
larger than for any other year in the history of coal mining in the 
United States. Expressed in other words, fewer lives were lost in 
1920 in proportion to the output of coal than in any previous year. 
Next to 1920, the most satisfactory year in this respect was 1916. 
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COAL-MINE FATALITIES IN THE UNITED STATES. 


Eight disasters in 1920, causing a minimum of five deaths each, 
resulted in a total of 61 fatalities, as compared with 9 similar acci- 
dents in 1919 in which 201 lives were lost. 
disasters since 1911 is given in Table 19. 

Table 1 presents a bird’s-eye view of the principal data concerning 
coal-mine fatalities since 1907. 


A list of the major 


TaBLe 1.—Coal-mine fatalities, also production statistics, 1907 to 1920, inclusive. 


Average 


dave Men em- 
Year. active. ployed. 
(1) (2) 


725, 030 
728, 348 
722) 662 
747, 644 
763, 185 
734) 00S 
720; 971 
757, 317 
762) 426 


Men 
killed, 


Killed Killed 
per 1,000 | per 1,00 
em- 306-day 


ployed. | workers. 


Q) 


$2 $9 GE G8 58 9 Go OS G8 98 Oe 


) | Production 


per death, 
short tons. 


Average production 
per man. 

Per year,| Per day, 
tons. tons. 
(7) (8) 
708 3. 06 
603 3. 09 
CS Berrie ee 
692 3.15 

3.10 
3. 29 
3. 20 
3.25 
3. 46 
3. 48 
3. 43 
3.45 


a Column 4 gives in the usual way the fatality rate based upon the actual number of employees, regardless 
of the length of time worked. Column 5 gives a fatality rate based on 1,000 300-day workers. This rate 
is comparable, one year with another, also one group with another, as the time element has been taken 
into consideration and all labor equated to a 300-day basis. 
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TABLE 2. 


Cause. 


Underground: 
Falls of roof or face......... 
Mine cars and locom $ 
Gasand dust explosions. 
E-Xplosiy éss~ cc sna'stcaaseascwnenes 
Electricity.... 
MintO R66... ccs esvee css wens 


Miscellaneous underground...........2.ceeee cece eeeeeeeeees 
Motal undererourtdl ss. cisFsctcaensctcascascnsaeteoctoesee 


Shaft? Potalishalts;cscccscsaceseseccesatecsetezelssesisatedetss 


Surface: 


—United States; Fatalities at coal mines for the years ended Dec. 31, 1919 and 
1920, 


Number killed. Percent- 
Increase | age of 
or de- | increase 
1919 1920 crease. or de- 
crease, 
1, 100 1,127 +27) +245 
3s 405 +24 + 6.30 
191 164 —27 —14.14 
206 127 -79 —38. 35 
69 76 +7 +10. 14 
22 8 —It —63. 64 
108 104 —4 — 3.70 
2,077 | 2,011 —66 | — 3.18 
53 56 +3] + 5.66 
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Machinery.... 


Miscellancous......- Lepeas sea eces ee Teb obs aate ee das sane 


Total surface 
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CAUSES OF FATALITIES IN 1920, BY STATES AND MONTHS. 


The causes of fatal accidents at coal mines in 1920, by States and 
months, are shown in Tables 3 to 16, inclusive. 
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TABLE 11.—United States: Coal-mine fatalities during July, 1920, by causes and States. 
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PRINCIPAL COAL-MINE DISASTERS. 


Table 19 gives a list of mine disasters in the United States since 
1911, in each of which five or more men were killed. It will be noted 
that the past year showed an improvement over 1919 in the total 
number of lives lost in such accidents. The average number of 
deaths caused by each major disaster in 1920 was lower than for any 
other vear covered by the table. 


TABLE 19.—Coal-mine disasters in the United States, 1911 to 1920, in which 5 or more 
men were killed. 


\ 
Date. Name of mine. Location of nine. Nature of accident. Killed. 
1911 | Jan. 29 Carbon Hill. ......0..000002. Carbon Hill, Va.......| Gasexplosion....... eee ieee 
1911 Feb. 9 Cokedale........ Seleasseseet ' Trinidad, Colo. . .| Coal+just explosion . 17 
1911 Mar. 18 Mineral, Kans......... Gas explosion ....... 5 
Wil Mar. 22 Z East Canonsburg, Pa..| Fallofroof.... 9 
Wil Apr. 7° Price-Pancoast..... oa tsesigias Throop, Pa. ....-.-... Mine fife. 2. 3. ac. 72 
Bil. Apr. 8 Bante, 232.2: ..s-s-9c0se¢ee Littleton, Ala.... -| CouHiust explosion - 128 
W9ll Apr. 24 ' Ott No. 20................. -| Elk Garden, W. Va...[..... OO,", savrdbsos % 
1911 May 27 Cameron.............,-+---- ) Shamokin, Pa.........] Gaseaplosion. 5 
191) July 13 | PAVING. ySiecasasameieates Svkesville, Pa.........)....- (Oat 21 
Wil Sept.12 Marvine...................-. Seranton, Pa... Mine cars... 5 
W1l Oct. 3° Drifton No.2.............- Freeland, Pa... «| Cavein._..... 5 
Wil Oct. 2 O'Gara No.9 .............-- Harrisburg, I... .....| Gas explosion. .... 8 
WN), (Nov. 9 Adrian.s:cccss.cceiossecee -, Punxsutawney, Pa...) Coul-lust explosion. 8 
Il Nov. 18 Bottom Creek. ............-- Vivian, WoVa.s..5225 vob pa Otris ewan sat ne 18 
1911 Dee. 9 Cross Mountain.............- Briceville, Tenn....... Adigtschenasstagceces M 
Wi2 Jan. 0 Parrish...2.0...-.<cccccceses Plymouth, Pa........; Gas eaplosion............ 6 
1912) Jan. 16 Carbon Hill... ............ -| Carbon Hill, Va. . .| Dynamite explosion 5 
W912) Jan. 19 Central.................-. «| CentralCity, Ky. 5 
1912 | Jan. 20 Kemmerer No. 4...........-. ' Kemmerer, Wyo. 6 
Wiz) Feb. 22 Western No.5..........+- +» Lehigh, Okla... .. E 9 
1912) Mar. 20 San Bois No.2. . McCurtain, Okla. Gas explosion... 13 
1912 | Mar. 26 | a7 eS | Jed, W. Va... .| Coal-dust explosion. 81 
1912 | Apr. 21 | Coil... | Madisonville, K Gasexplosion....... 3 
Wi2) June IX) Hastings................ | Hastings, Colo... 3 GOs oA hwess 12 
12 | July tt! Panama | Moundsville, W. Va...J....- Os ii. yansnst te sto 8 
W12) July 16 | Old Dominion No. 1......... | Carbon Hill, Va.......)o...- LR Oa 8 
1912 | July 24 | Superba and Lemont....... Evans Station, Pa. ...| Cloudburst flooded mine . «18 
1912) Aug. 13 | Abernant..................-. Abernant, Ala........| Gasexplosion............ 18 
WIS | Feb. 19 | Seagraves...... sedan dees =t% 1 Widorado: 000. 5. sccses a]p eecc0O.. setsernd. sazencss 5 
1913 | Apr. 23 Cincinnati... 220020 222222202. ! Finleyville, Pa. 2 % 
1913) May 6 ' Taylor............ccccceccees | Hartford, Ky. ... 5 
1913 | May 17° Imperial... ..0.........00... Belle Valley, Ohio. 15 
WIS | Aug. 2 | East Brookside........ Sasede | Tower City, Pa... 19 
1913) Oct. 22 StagCanon No.2............ Dawson, N. Mex. 263 
1913 | Nov. 18 , Acton No.2.......... bsvorers | Acton, Ala....... py 
1913 | Dee. 16 Mie ca Losstpisewenasecaas New Castle, Colo. ..... 37 
1914 Jan. 10 RockCastle...............-- ; Rock Castle, Ala_..... Gasexplosion,.......2..- 12 
1914 | Jan. 14 Spencer-Newland............ Mulberry, Kans....... ; Care mae men fell down 6 
shaft. 
1914. | Apr. 28 | Eccles Nos. 5and6.......... Eccles, W. Va.........! Gasexplosion............ 181 
1914 | Apr. 20 | Union Pacific No. 2.......... Cumberland, Wyo. ...| Minecars.......-.-- 5 
1914 | May 29 | ota Bb bdegecasc st snsessStkers Maryd, Pa........ ... Overwinding of cage. .... 6 
1914 June 30 Cinderella. .................. Cinderella, W. Va ! Suffocated by fumesfrom 5 
firein fan house. 
4016. apt. 8 ONG To ccs toeenscaascascase Nt Adamson, Okla....... Cave-in......... seeee 13 
1914 Sept. 16 | Lehigh No.4................ Lansford, Pa ..| Gasexplosion . 7 
1914 Oct. 5 | Mulga.......... edarscesrcsays MUNRO, Ala.:: val esis GOs 2 saSegee 16 
1914 Oct. 27 | North or No. 1............... Royalton, 1 Sails oe es Whistsntntesanssesen 52 
Wl4 Der. 9 | Tripp..........-....eceeeeeee Scranton, Pa.......... Collapse of bottom ofcage. 13 
1915 Feb. 6 , Carlisle.................-.... | Carlisle, W. Va........ Gasexplosion.......... zs 21 
1915 Feb. 17 | Prospect...... seeneveceveeees | Wilkes-Barre, Pa...... 0-6 vesaceccecscaess | 13 
WIS) Fob, 28" AtlaBs cocci 0. cciNwclvesmosses Rich Hill, Mo......... wemder and mine explo- | 5 
sion. 
1915 Mar. 2 Layland No.3............... | Layland, W. Va......) Coal-dust explosion... ... 112 
15 Apr. 5 ShoalCreek................- Panama, IIl..... ' Gasexplosion....... ‘ 11 
1915 | May 24, Smokeless Valley No. 1...... | Johnstown, Pa Re: (eens é 9 
1915 July 27 | United Coal No.1. .......... | Christopher, I. . S. JO0c 20593 3 9 
1915 | July 30, Patterson No, 2.............. ' Klizabeth, Pa. Minecars.... . 9 
WIS) ‘Aug. 8).' Orenda:....ciaacbsscecsseccs Boswell, Pa..... Gasexplosion..... 5 19 
1915 | Nov. 16 Northwestern................ ' Ravensdale, Wash. ...: Coal-dust explosion. ‘ 31 
1915 | Nov. 30 | Boomer No. 2......-..-...-- ' Boomer, W. Va......-. Gas explosion ............ 23 


@ Notincluded in State inspector's statement of mine fatalities. 
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Taste 19.—Coal-mine disasters in the United States. 1911 to 1920, in which 5 or more 
men were killed—Continued. 


1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 
1916 


1917 
1917 


1917 
1917 
1917 
1917 
1917 
1917 


1917 


1918 
1918 
1918 
1918 


1919 
1919 
1919 
1919 
1919 
1919 
1v19 
1919 
1919 


1920 
1920 
1920 
1920 
1920 


1920 
1920 
1920 


Google 


Date. Name of mine. Location of mine. Nature of accident. Killed. 
Feb. 8] Lance Gas exploaion bosse Zeevees 7 
Fob. 11 | Jeffersonand Clearfield No. ; wosvasasaeep | varseOies dsaciesscs ce rf 
Feb. 29 | Davis No. 42 | Re hs Vaan Soal-dust explosion. . 16 
Mar. 9] Hollenback... Wilkes-Barre, Pa. ....| Gasexplosion........ 6 
Mar. 28] King........ Kimball, W. Va......]....- 1: (EPR ae 6 
Mar. 30] Robindale.. .-| Seward, Pa........ LO09:5 seeadeetecee 8 
Aug. & | Woodward. «| WDkes-Barre,. Pa. 5 oi )oo25 dO. «eve ccedaves 6 
Oct. 19 | Jamison No.7 : -| Barrackville, W. Va. . -do. 10 
Oct. 22 | Roden Marvel, Ala. do. ik 
Nov. 4) Bessie. . ae Palos, Ala...... .do. 30 
Dec. 13 | Fidelity No.9.... ....| Stone City, Kans......)..... GO... coded. ccscn S50 ; 2 
Mar. 13 | Henderson No. 1...... seeeees Hendersonville, Pa....).....d0..........------..- 14 
Apr. 18 | Lynden. <5. ..0.ssc406 s+eee.-| Mason, W. Va........ tiatcnee loded pow- | \ 5 

der in powder house. | 
Apr. 27 | Hastings. ............2....0- Hastings, Colo. ....... Coal-dust explosion 121 
June 2] Rend No. 2........... -| Herrin, I....... -| Gasexplosion........ 9 
Aug. 4 West Kentucky No.7 Clay, Ky Ma egacie soamsteea se Okesehsattethoas 62 
Nov. 29 Odd Ben No. 11....... Christo pher, Ill. .| Coal dust explosion. ..... 17 
Dec. 15) Yukon No.1....... Bluefield, W.Va. -, Gusexplosion........--.- 17 
Dec. 17 | WilkeSon...........2-.0+- 32] Wilkeson, Wash......| Inrush of water and | 6 
| grav 
Dec: 20:' NeM0.....s2cccscosedscssccces Harriman, Tenn...... ; Coal dust explosion Mgeoee ; i 
M320) Wiles iss ecateesaennses ae? Charleston, W. Mesa Mine fire...........0.-00- : B 
Aug. 7 Harmar ‘| Harmarville, Pa ' Gasexplosion...........-, 8 
Aug. 28 | Burnett ‘| Burnett, Wash... -| Coal-dust explosion. vesee 12 
Sept:.28. North... .cnccsesacaceaseciess | Royalton, Il S aRw ee Sao ' Gasexplosion..........-- | 21 
Mar:.S1 'Bniplfes sccsciaccssenss eeees-| Agpumilar, Colo.......... Eee GOs i wos ee sce sdenass 13 
Apr. 29 | Majestie..........2..5 -| Majestic, Ala... .. ‘ Coal-dust explosior...... | 23 
June 5 | Ballimoretunnel No. 2......| Wilkes-Barre, Pa Powder explosion ........ | 92 
June 30} Alderson No.5... --| Alderson, Okla... -| Gasexplosion...... esse) 15 
Inly 8 | Lansford colliery Lansford, Pa. -.---d0 8 
Inly 18 | Carswell...... | Kimball, W. -do 6 
Aug. 6 | Weirwood Weirwood, W.Va -do.. 7 
Aug. 18 | Oakdale. ......- Laveta, C lO acninves ocr: do.. 18 
Oct. 29 | Amsterdam No. aa! Amsterdam, Ohio. Minefires:.-psscs2ecs0ce 20 
Apr. 14 | Dawson, Nos. Land 6........ , Dawson, N. Mex...... Coal-dust explosion. . 5 
May 3] Submarine ; Ginions t's ASE seers esecseccces- 5 
June 2} Ontario... Cokeburg, Pa Shap ecGUurs bacwantiwcecepes 6 
July 19 |) Union... - Renton, Pa...... aheseens CONSE er ereecrers tr) 9 
Tuly, 26: Novl.cccc<gens assectenones ' Sublet, eae a Blowing up of powder 8 
magazine. 
Apis Bil NON Oisccas coanaw syannraeece Degnan, Okla......... Gasexplosion............ 10 
Nov. 16 | Arnold... Earlington, Ky. . Mine tlre... 2... saseccrass 6 
Nov. 23 | Parrish... . Parrish, AlauWoedecone : | Gasexplosion Varta de ote eee! 12 
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TABLE 22.—(Coal-mine fatalities: Percentages by causes, 1911 to 1920, 
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Cause. | 1911 1912 1913 1914 1915 1916 | 1917 1918 1919 | 1920 
Underground: | 
Falls of roof (coal, rock, ete.) | 39.65 | 40.30 | 38.06 | 40,14 | 40,50 | 43.22 | 39.21 | 45.82 | 40.83 | 44.20 
Falls of face or pillar coal...) 7.76] 8.72] 7.33 | 5.95] 7.05] 4.63] 6.42] 4.34] 6.65] 5.66 
Mine cars and locomotives..| 14.38 | 15.34 | 15,22 | 15.48 | 15.29 | 17.52 | 18.10 | 19.61 | 16.44 | 17.92 
Gas explosions and bum- 
ING Ras so2 ch cee sc sanshst 3.73 7.65 | 3.27 | 13.53 6.74 7.64| 7.31 3.68 |} 6.21 5.75 
Coal-dust explosions (in- 
cluding gas and dust 
combined) ............4.- 10.02 | 4.34] 15.19 69) 6.66] 2.51 6.04 1.32] 2.08 1.51 
Explosives..........22-.005 6.02] 6.08] 4.96) 5.95 | 6.53] 6.56] 4.08] 5.23] 8.89) 5.62 
Su flocation from mine gases, 175 228) Ls or 7 asl . 30 .58 47 - 80 
Blectricity aos ack cncdsagecs 3.54 3.31 2.87 | 3.63 3.92] 4.04] 2.93 3.41 2.98 | 3.36 
WA THI RIS:: J 5o05 0 sececeees gy cek 26 2 32 29 13 +36 233 31 -09 -18 
Mining machines........... 34 -29 86 $l 53 +90 +70 -66{ 1.12) 1.64 
Mine fires (bumed, suffo- 
cated; Ob¢.) oc ccscosacacaa 2.82 45 14 129 05 13 07 1.01 +95 +35 
Other causes....... eccceese| 2.37 | 2.27 | 2,59] 2.32| 2.75] 3.01] 2.60] 2.44] 2.98] 1.99 
Ot 25s aseccacaescesed 91.64 | 89.25 | 91.99 | 89.65 91.19 | 91.06 | 88.09 | 88.41 | 89.64 | 88.98 
p Sea = = a eas 
Shaft: 
Falling down shafts or 
SlOMOSk c= Fos25 23 seac5 cele 1.28} 1.36) 1.80] 2.85) 1.36) 1.39 .78 81 86 | 1.20 
Objects falling down shafts 
OM NOPOR io 2k a Pecaadca sl taees as 21 04 21 09 
Cage, skip, or bucket....... 60 83 +32 49 ca 
Other causes........-.....- - 08 -12 07 Be Wl Sree 
Tota: szissesstsacwts 1.96 | 2.52 | 2.23 | 3.59 | 1.76 
Burface: | 
Mine cars and mine loco- | 
MOUN C9 ease sascinis deswens 2.30) 3.23] 2.80] 2.77) 2.73 
Electricity 19 | 83 720) 44 44 
Machinery 1.17) 1.36] .93] 1.06] 1.15 
Boiler explosions or burst- | 
ing steam pipes........-- +26 | 21 04 21 +26 
Railway cars and locomo- | 
WV OS so okce cs ccwesadeese 45) .58 .29 258 -62 
Other causes. ..........-.-- 2.03 | 2.52) 1.43] 1.75] 1.85 
Totals. 5 ccc Pesvcieoas 6.40 | 8.23 | 5.78 | 6.76 | 7.05 
Grand total............. 100. GO 100. 00 |100. 00 {100.00 |100. 00 
Total killed.............- 2,656 | 2,419 | 2,785 | 2,454 | 2,269 | 2,226 | 2,096 | 2,580 | 2,317 | 2,260 


COAL PRODUCTION AND FATALITIES, BY MONTHS, 1920. 


Table 23 shows the monthly peomaeaon of coal since 1913 as esti- 
ole 


mated by the United States Ge 
mine fatalities arranged by corres 


ygical Survey. The number of coal- 
ponding months is given in Table 24. 


Considered together, these two tables are of interest as indicating the 
fluctuations in output and number of fatalities in different seasons of 
the year, as well as the relationship between production and accidents 


in different months. 
35414°—21——-3 


viatzesy GOOgle 


COAL-MINE FATALITIES IN THE UNITED STATES. 


34 


“sou Ty sO Nveme “gs ‘9 EY. {q pornnopeo sade nadJod pu ‘AdAIng erFZopoany “g “A O11 Aq Pariduroa oraM saIN3y UoNonpord Apq\UOOT 
BAVQR ALLL ‘“NOPOMIO;NT Jo Moan] oyoDIG WY jo syodos Aj WUOTT Jo s[svq UO ‘AyLTWIYIUD JOZ :syUOTACyYsS []e4 JO S[Svq UO [HOO sNOUTMINIIG 4O) paywUse UONONpoId ALYWUOR, o 


| 
Fedeas coo'ega'spo |-"**-* coo'sst‘gya|"---*-| w06‘112'819 vee] vee ‘Z0¥'199) Saree 21 ‘860 ‘069° 7777" 18v‘er9‘r0 =| gay ‘gee ‘ere!------| stu ‘evo ‘oz "7°77" 18303 puvip 
SV crea gee hastaes| opm tele | accaaltasn Enea tak aad mectoralice | Giant EPR EFM GPE PT PRT ED ET P| [EE Free 
0001 | 000‘oot ‘es 0001) 000 ‘z6o'ss | 000i) 000'ses ‘6 0-00t! 000 ‘zt9 ‘es | 0°00T) 000 ‘BL9 ‘48 0001 000 ‘966 ‘28 0001! 000 ‘ees ‘06 | 0'001| 000 ‘ses ‘16 O2]OVIGIT [BIOL 
£'6 2°6 | 000 ‘6s0‘8 ¥'2 | Ooofone’s | eR | COO'LEZ‘L | 1°68 | ONN‘z90'8 | £8 z's ***F9qUI890(] 
¥'8 68 | GONOLS‘L ¢'8 | 000 8 |e |ooo'oes | 96 | o00‘tIe's 8 t's “aq UaAON 
1°6 86 t 6 | 000 6 [28 | orators | 66 | OUO‘TOL'R | L°6 26 “19G0100 
os o'8 ZR | 0 8 |&'8 nL 1 E'R | O0OECH SL | 16 1's *requiaideasg 
06 t6 ‘9008 16 6 | 28 08 | OOOfOT'Z | 0'8 8'L “"ysniny 
£6 16 | 000‘t26‘ Lk 98 | T'S GL | o00‘Tra‘9 | 672 Ab “Aine 
z'6 #8 | 0GO ‘FOR. 16 6 | t'8 0 ‘gw | O002CT | 0°6 'g “saune 
6'8 $8 06 b8 | S'S Zieh | 8'R 000 “2082 | 6 8 Bo 
ol RL e'2 £ [2°90 | ooo%es’s | 8'6 68 ‘ ‘Wady 
8'8 6'¢ 16 6 | 16 |oontion® | oe or “arty 
el R'e £°9 ) ‘8 O00 HOF to 09 **° Aruniqay 
8 68 LL Z ‘8 | OvO‘GFOZ | 12 gk “Arpnure 
\ | soyoNYyay 
——a — = aa | | ee a = 
00°001 C00‘s2¢'999 0 °COT “001, 000‘T6z‘T9s| 0O0T, 000 ‘es ‘z0S' O'OOT 000‘9Z9‘Z¥F| 000 000 "404 ‘ee, 0061; 000'FeF ‘SLb “* “SMOMFUINZIq 1830.1, 
cb 08 | HN0‘z19 ‘98 ga | con‘seo Fe | ever | ono‘FIR‘cr | es | on‘zos‘er | 2-8 **yaquTaaaq 
'6 ue OOO'SNO‘ST | OL 68 101 62 | coo'zae ‘se | 0°68 | GOO TEES SEF Te Taq UIdAON 
ob % z‘n¢ | 0°6 F | 6S 0°01 68 21 2°6 
S's £01 #8 O00 SOT ‘CE | FR £6 a6 298 
Lk r6 cb COOTEDE | G'S 9°8 68 L'8 
ZR | 000'ETE £6 S 08 1'8 1's 
6°L 000292 18 8° O00 SET ‘TE OOO'TEL Lk PL SL 
TL t$ £8 | 000 ‘ete OS 000 SFOS on 5 hel 
8°9 Oz ( E 80 9" 060 "F098 ER | BL 
'8 e°s cl 8 Ct BL 
wih 69 OL | OHNE EF O10 {SL Sh 9 | Fe Lil 
| 16 £°2 | OW ‘Lza ‘Zt 000 ‘96g ‘OF | 8 ¢" 83 
sSNOUI MIN} 
he re “qud0 "quoo “qWwao oo ao ¥ ‘ ¢ 
cs “suo, or *Su0,L see “SUOL ea “suo, oat *suod, “ti "suo, hres ‘suo, fone “suo, 
Oc6L GIGT S161 L161 O16 ctor FOL £161 
{suo} Jon] 


DOZ6I 97 ELGI ‘81M pInUgQ ay? U2 20 snourwnyrg fo pun apovayjun fo uojjonpoad fipyuojy—"¢ez ATA 


Digitized by Goc gle 


35 


COAL-MINE FATALITIES IN THE UNITED STATES. 


816 "FI ost Sort | | 490'T 
fLL 1 sel 91 

TROT Lil 60 

620% Lat rl 

inter ust PLL 

TL9°1 2uk 6LT 

£39'T faa IT 

6981 eT Il 

L9L'% NL Sol 

=e ‘ 


seamen 33 (5 
aqpuaay 


inal from 


9 


be 
<x 
wo 
o 
<= 
=a 
| 
ue 
°o 
> 
Ee 
n 
oc 
Ww 
= 
= 
=) 


URBANA-CHAMPAIGN 


COAL-MINE FATALITIES IN THE UNITED’ STATES. 


86 


6 
or 
st 
LI 
8 : 
It 
0 - 
0 
0 ip 
0 <a 
Es 
0 =z 
0 ‘ ) 
0 h 
9L i] z 
£6 Oe Spe eS Die es re A ie, BEE ete. ol ce Ae conf Mat CRs MR aE ee, felon | Ne as hee ewes Seance geemasseceewne 
Ort t 
80T 8 7216 
ait |e TITfgter 
£9 C7 "1 77ST6L 
sl iT r16l 
(8) BULQETY 
| te} O08 | GT et; ir} or; é6@|;sj}2.|9 $ y\/e)@ T 
| - - ° oo] wel> 4) Boe a cl ¢ moo: 
2 ry o s & l= ° =) aS 2S an He b. = = - ace Pp —E s| © 
Bls2Fe) 6/8 \_3 F/ Biss = Fles Els) S| SIS lESe&] 5) &) = 
ols o= h-) @ | = i 2 ° elaol SB |Rartlee o A) og 
<ziv 7; bls ed = iad S =} i) 5 = 
BlseSn8iE) sls a ae eo a5 5 S/S8| Fs |42eesing] ol d 
1S e|ae B|/siés Fala a f4p,8/ 2) s1S58| SI. fec/GSl88)_ S] 50 
8 /s<|"s8! 8 2/25 i eel Ce Bes 5) |) 2/25) = |2e2/2R eSles| xs 
Bls,| Bola] le g\/zP|stiss gfe “| ElS=) $ |SSc|ES/24/E2| o2 
Z\So] wel “|S Ee 2/9 laso2 2i2°)8 “|ec) 2/25 F/R Z\zplEe| es “21018 
2izE a) | 22 2) S lSb1e5 PILE 2° SnTlgS|2El S| es 
2°) S31 | & Zlzal' ¢ 35) 2 oo 225(24) Sl cls 
"se 38 “8 a |28) & £2) 8 e| |eeel el &) Bg 
| EB! Bol 5 Riv s] = ~e = ee =e ee = be Y 
=| BS, 6 S| 5] & . 5 Eg | al — 
if / 
Pig in *eoepng “yous *punoisuepup é 


[elt uNelINg Uy Jaquinu ouEs oY) ZUTIVOG 91qGU} BIMg ONT] B OF SOJaI OI}g Yove JOqJv soso JUoIed Uy JoquunM oy] 


*s9jp}g puo sosnoa fig ‘a1isnjour “OZ6I O} FIGT Sv! ayy Burinp sourpojof aurw-jo0) 289jv}g priug—cs aTavL 


37 


B) FATALITIES IN THE UNITED STATES. 
MoOnHNCS 


ts 


esgerse 


COAL-MIN, 


ecooooo 


S161 
OOL) BMOT 
“"O661 


ven tees ed smeneswteseeceess sr eeeeeee egy 


on 


cd 


aI 


“O16T 
“*"" C161 
“"" "$161 
2(g6) BULTIpUT 
“""OZ61 
“6160 
“SI6L 
pha mad 124 
“""""Q161 
“*" "C16 
so eeeeeeeeee et igT 
(96) SlOUNTIT 
“026 


PO tO Nt 


ANE 


Rx 


“a et 
= 


= 
cs 


[WHA NIN 


T 
£ 
1 
@ 
z 
g 
¥ 
s 
9 
S 
9 
z 
é 
0 
0 
6 
£ 
' 
$ 
8 


AGDAOHAY es oD 
- 


on 
Bam 


2 = : BIBT 
t zi] oST6E 
i 7 : “7 L16T 


“""QT6I 
“"""C16L 
"ROL 
2(46) UPtI00 
“" "0261 
“6161 
“S16 


wecdeccclecaclocssloceel wow fig Jesesl py ‘Snes go levee oe [ype Pr lor gril ge  feceseeecdacwcwescsesent seeeeeeeeeseneee ee Ter 
sineeeel . . -“GI6L 
= . --CL6L 


¥oS*FTOL 
76) Oprsojog 
“70261 
She-5t*es618T 
eedsceacogrge 
"L161 
-"OT6L 
"COT 
"RIB 
repeaon pun ‘oyepy ‘(06) PWOJITBD 


viatzesy GOOgle 


UNITED STATES, 


=" 


v 


TATALITIES IN THI 


+t 


COAL-MINE 


88 


steerer 
“"916r 
“°C 16T 
teeeeree ger 
(SOL) URATHOT TE 
Wsdeose. ore 


o moe 
e7a57" see= 


OQ etetetet 


8 
rt : 
ai @ 2 
£ t = 
9 é : 
I z 
z z 
£ I 
I z 
I z 
I T 
I L 
| (Zl) StsuLy 
= 
az | 12 og | er st | at tlor}e;si/z2)/9|s |slels|t 
i ' 
Roel otce eet at oe cet wares Wee! aren nee i on) gee ra! baer! Nee Cee od eee 
OT Blo! ee els O19].9 » ol el elels| em Socl wot oy 
EL ge leleezce 2] zie e [eis les 4 e else elzlalssiegele £88 
2) 2 | 8/2553) £| ise Ae |B aloB SiS?) 5) 2) $s s3j Fea 2 721 9| 2B) oe 
8 \seie4el 2) alse g | BIg aas else R/ 2/51/23) B(SSS SHE O' S So 
rf PBS; S418] Ss js2 tis loree 22g sa) F | Sea] a 2esiesies es) w= 
o Bis,| Bela} ¢ jee g/PISE5e 5&| 2 Sins] BBS TST ES4 8 8l on 
- [Ee apy ES @| 9/2584 g || & " |Ba| “ [exe oie Fc} 28 “OES i) 
, B4, 25) 3 . g |S3|"5 " |ed! & 16 ERS B52 8) g) BS 
# el Be Be eles] & 23/8 Po |2eaiee) oo ele 00 
Bh es 5 Riz) oe Ae c| |FES| Bf & 8B 5 
& BS! 5 2] 5] & = =} ez| 4 5, S| = fo} 
‘soItIg 
Aq 18301, *punoiziepu c7 


“panuruoy—saypig: pup sasnno hg ‘aaisnjoe “Ozel 0} FIGI 840ah ay) Gurunp saji7nj0f auru-poo9 ‘sani g pajnug— ez a1avy, 


39 


S 


D STATES 


yy 


COAL-MINE FATALITIES IN THE UNITI 


seedy 


Nw +08 


NAMyorocan 


ten 


J 


aeeeleceelace 


I 


aN OO ee 


NOOO MST AMMNIeIOT CF 


tam tot 


One APTOSZNS Crernrdas 


= 


tsteesesetenssensasecetensserseccsorerescanay 


srtteteceeeesesec esse esse esecererees eee cer er 


rerresesereecsersseteceeecesecn sees ereeen gy 


"0261 
*-6I6L 
*“"SI6T 
snssneesteeeensoeee sel 
“-CLBI 
EEL 
2121) BUIOYETAO § 


61 
(611) O1GO 


“*"" LT61 


ZUL) B10YBC, YO 
setesspaae 
asspesecsoanescene eee 
ndbscuedagaseeunsstia ee 
"L161 
O16 
“"C16L 
“HOT 
2(FIT) OOIxO}, MON 
Boers aent 
“6161 
232252 <616r 
“""LI6I 
“9161 


sttteccenersceedeeecniar 


ZIT) BUR WO, 
= O26 
“"616T 
denesseerscttny 
dteasiesecsnsdnsasosenseenpenetasencesens oti 
“O16 
“CTBI 
“P16t 
2(OLT) Hnossypy 


stent ee eseneeeee recesses eereeeerceeeeresg rar 


Digitizes by (SOK gle 


COAL-MINE FATALITIES IN THE UNITED STATES, 


40 


‘ 


88 
gt 
92 
— 
0 
t) 
0 
0 
0 
0 
0 
Ley | & 
66e AI 
16h 9 SI61 
S6F 19 (posted) ZI6T 
StF Or > “9161 
sep 16 
m4 bo leceeee| fol oe | pp fone. (ccceceecereeecceeteee ee 
2Z1) (ShouTuIN}Iq) BIUeAT 
0 
0 
0 
0 
& 
I aecceslacee cone FIGI 
2(€Z1) Uos2IO 
13} 08 | 61 | 8T ST | OI afmjojeje/elo}s |vlefe| 
Q °o| =| sel & o19] ° oO}, e| &| >] & fe] Oo a} elo os 
S| Bucs! e| s/s Sila lee SIZsis/8] 2 “4 |2Se/ £) 5) BE EF 
852355) 2) 3 |32 8| 5 |E2.5 R515) 8 | sles] & 232'Fc12] Bl oF 
a alge eatl|e 2/29 o | @ISZ SR 2 [Spin] &] 2 ZISES Heo) S' Go 
¢ Ses 52/8/2155 8) S\ioe20 8 \esi5|/F) 2 a |€ekRleveSlies| r= 
E 5a Ss \e¢ " BS BE \ee S B50l59)24/3 5] - 
¢ @ |2o Res “(25 5 ns nals 8 a zy! & BERR 22 _/23| o3 “ORG 
p @\|ze 8 Set §|\25 25 ol F Brolin Ses!’ s| eS 
. Cal we <8 : CR 4e " Jez] e BRSSsi"%a) se 
B <8 ax Z ieal ¢ a5| 2 geg\ee | ul o 
Bes ‘: z\?s| & =3| * Fes) £| gl 5 8 
&| BS] Es 3| s| @ Gl BE) & a) = 


*S0}81S 
4q Te30L 


*ponutju0g—saj}n) 9 pun sasnno fig ‘aaisnjour ‘QZET 0} PIGT 84v9h ay) Huranp saijjpjof vuiw-)vo9 ‘s9}D) 5 prjiu.Q—'CZ ATAV 


» Google 


41 


COAL-MINE FATALITIES IN THE UNITED STATES. 


SRS Atetree HaRSAss KVSSS 


eeeeleees seerpeeeepeeeeeeseeeey op 


tt Tr cereycseeseyeees 
T 


Wort eics 


T | ese yo" 


ANTON O 


s | sreelese dogg 2% | #2 | ST 
s . see] OCF SF ] Z | aI isaeees 


2 
a 
aANOnRaNS 


(6E1) BIUTAIT | SOAK 
pee cy or 


= 
MOONS 


- 
an 
x 
a 
. 
AS 2A OD MNN KAN 


Ma 


LET) WOIBUTYSB AA 
Samael amt 10714! 


eked 


aoc - STSE 
Shipbeeneeeemeen at 
“"°"RIGT 
2(CET) BIUTBITA 
“°° 0261 


ei ie 
sae 


QTD 


so 


Google 


ST6I 
“* "2160 
**""O16I 


sD ag 
---foag 
“EST 


COAL-MINE FATALITIES IN THE UNITED STATES. 


42 


« 


oe ‘2 J est JL | +z F 
Ate ‘Sp Lst J 9e | ez. 9 
oss eplve Po} ie 2 
9069's, 19s FOX | 9s) 8 
9368] Ost Fok) or) F 
oo zpoor fick) Ht 9 
yore 99t Jch | er ig 
ta ee z 
seo foe | ez a 
ise fae | ez 6% 
cc a % 
sso f99 J 1% le 
sso Jo09 FST st 
ry ae i a of 
| 
eLL‘Tf ett | ek) 12 | ¢ | ST | ze 
ero T Pitt Pee | oT WW} 8 | ct 
680‘ | EFT 12 at | OL] se 
BIT 2 | aT 9% 12] €t] 1 
149'T | $8 O1 | 19 19 | se 
£89 TF ONT rt /St|6 | te 
69g 'T | FOT st el | ol | se 
— tex at a= 
ee} ts| os | et| etl zt 
@}alo| el cel s| 
aA} SP S|_ESce 8] 2 |_ 
BYE | a regaa/ 5/85 
¢ 23°) =f) 8 Be 
3 Boles | |e 
£ 3 £8) * 51 “NE 
g4| 2S i 
g] Be 
BE) BS 


*saqt1g 
Aq 1vj0L 


*ponuljuoj—sazpp) gy pun sesnpo lig ‘2 


‘oompang 


a rk — i | 


~ 


“sesne. 


° 
= 
> 
eo 
i 
g 


3 ‘an 


“yaxyonq 40 ‘dry 


VeUs 


m9 
Qo 
i 


News 
eons 
) 


i 
) (alRsy UB) ByUBATASIMag 


2 
o> 


z 


i(snouymn}}q) [830.L 


£|é T 
| | o o 
el gf 
3) &| 4m 
Esl @ &o 
1B bed Bel ap 5 
22.32| 7 
— = int 
ge ral es “001g 
Pa gies 
Boe Ys 
RE eg 
5, B & 


“punoisiopu yy) 


ST 

I 

sf 

f 

ial 

oT 

tI 

or 

9 

g 

9 

Ol 

I 

8 
8 8 
t g 
8 ot 
8 td 
z z 
a g 
¢ 9 
vr ati} trjor) é};si2zi9 g 7 

C| x °}. ei >i im] ow] ala 
| E SleE SIE F| els lack & 
£2) 5 § i855] | 2 |S) 2 beac. 
\ealor 2reia |e | a /E5| 2 tse: 
[2 lo al Z/B3/ 5/7 | 2|F2| 2 3328s 
SEE Zz \g%| 8 4 ins] @ BE2 Be 
SR ig8 ioe g°| |Foeise 
zal" es a4 =) Ba! aRRE’ 
BS $3| 2 S| |SE3)] B 
8 a 5 a3] 2 


ISNIUL “OSGI 02 FIGI Sadak ay) buisnp 89ijyvjof auiw-/0,) +83jD) gy prjyiug—eg alavy, 


by Gor gle 


COAL-MINE FATALITIES IN THE UNITED STATES. 


43 


TABLE 26.—/ercentage of coal mined by various methods, by Slates and ycars 4 


State and year. 


Alabama: 


1916... 
iD eee 


JIB. 6... ee scececesee 
California, Idaho, 
Nevada: 


1918... 


1918 

Georgia and North Caro- 
lina: 

IDL4. .cccccccccvccce 


1915. 


Indiana: 


ivla. -| 10. 
1915. ; 12. 
1916. 9. 
1917... --] 8. 
1918... ceccceccsncecs! IL. 


Towa: 


Percentage coal mined 


by— 
. ss 
3 3 
[i] 
loud be 5 
. & Ss 7) 
ae ee est 
a a 3 Ke) 
too) a a A 
32.9 O1 
31.0 1 
va 4 
3.6: 1.3 
22.1 2.6, 


9 
-4 
re 

2 
3 


RoOere NKR &® CHSCSOVW Wee oe 


- 
oe 


19.1 
23.7 
11.2 

7.2 
10.9 


a a ek  ) 


i ee oe) 


58.5 


rT PSSFe So roy pope 
CSOnwK Oo NBCU 


POce IS CER 


pp 
~ 


State and year. 


| Maryland: 
1914. 
Wis. 
lid. 
WIT. 
1I9TR sc ce scseeesis 

Michivan: 
19f0..6< 
Wo. 
116. 
wi7. 


11s. 
New Mex 


Oklahoma: 
W114. .... 
1915... 
Wb. 
IW17. 


1918. ... : 


Oregon: 
1914 
Wo. 
WG... 
L917. 5.2% 
1OL8 

Pennsylvania, 


1914. .....- 
1915. 
1916. 
1917. 
1918. .-eneeeeeee 


@ Compiled from Mineral Resources, U. 8. Geol. Survey. 
& Since 1015 includes coal mined from steam-shovel pits. 
¢ Less than one-tenth of L per cent. 


Digitized by Google 


| Percentage coal mined 


by— 
Tala 
g1% 
Pa ee th 
7 aise 
ee! || ae ee 
(} o » 
a S s 3 
q a 77) A 
93.4) 2.7] 3.0 0.9 
4 5.4 3.7 5 
Wed 5.0] 5 6 
3.9] 61] 15.6 1.4 
sGoing 72.6] 67/175] 3.2 
apse 22 | 77.8 | 21.9 ra | 
He S0 | 'Sh2PTLS Pecas 
e) 2.2°] B8.5 7 9.1 2 
3.4] 87.3] 9.2 wl 
Sod -9/ 86.8] 97] 2.6 
2.2] 19.0 | 16.6 12.2 
1.2] 22.6] $4.9] 21.3 
9.4 | 20.0 | 34.6] 26.0 
0.4] 19.9 36.7] 24.0 
b.5 | 22.0 | 36.2] 25.3 
~2] 13.3 -6 
3.0] 55.0 1.0 
Doh % =f 
4.4] 49.0 1.3 
Hare +2] 0.0 -6 
5.0 18.8 +2 
9.7 3.1 3 
1.7) 5] 4.5 3 
2 3] 5.2 73 
8 7 0 5 
3 | 41.1] 38.2 14.4 
-6 | 38.6 | 40.1 16.7 
3) 344] 48] 15.5 
b.2 1 34.0] 42.9] 12.9 
7) 47.9 | 35.2 12.2 
7 1 85.7 | 3.8 3.8 
2) S82] 2.8 3.8 
Ay fi We ee | 2.1 8.1 
0) 87.9) 3.3 4.8 
3.2] 84.8] 2.7 8.3 
ere 2.0 | 26.4 | 70.7 -9 
{ 3.2] 30.4 | 64.2 1:2 
( pa}ags| 606] 3.2 
{| .5] 36.6 | 59.0 3.9 
Saeed 3.9] 395/523] 4.3 
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Tanne 25.—Percentage of coal mined by various methods, by State and years—Contd. 


serosntane coal mined Percentage coal mined 
y— y= 
| 2, = 
State and year, zg z State and year. 3 = 
3 : S % B 
a | a ) 2 od 5 
& Ss 2 q S pe 
a a | 8 S 2 S 
alala| 2 o a | % 
. Tennessee: | West Virginia: 
1 | 23.2 | 37.6 0.1 |; 19V4 3. oc cewscctwssaas 40.4] 58.9] 0.5 0.2 
.1 { 26.3 | 34.5 +l 1915. -| 39.3 | 60.0 6! ol 
3.9 | 24.7 | 41.1 3 1¥16. -| 36.5 | 62.9 5 | -l 
7 | 22.6 | 44.5 2 1917... ---| 33.5 | 64.8 1.5) -2 
-8 | 22.7 | 48.1 2.4 LOIS -aiccvcsseuaveeses 29.0 | 67.5] 2.8 7 
Wyoming: 
5 | 1.2/| 26.3 23.7 | 42.2 | 34.0 1 
r Pe «| 21.9 | 44.6 | 33.4 -1 
4 1.6 | 22.0 29 P+ 
0 1.0/2.0 -| 22.8 44.0 | 33.1 Fe | 
Se aqeers -} 16.0] 41.9} 42.0] 11 
“0 1/215 | «| 21.6 | 47.3 | 29.7 1.4 
290.7 | 51.7 | 15.3 3.3 
.6 | 30.4) 5.9 1 -| 28.0155.0]15.9} 1.1 
7.3 | 49.6) 2.9 2 -) 26.8 | 56.4 | 15.5 1.3 
«7 | 57.5 Bi looses -| 25.6 | 55.5 | 17.3 1.6 
-7) 8 7.4 Fy! 23.8) 55.9, 17.5 2.8 
7 | 53.9] 9.2 +2 || Pennsylvania, anthra- | 
Virginia: cite: 
1914 8.0 | 51.4 | 30.5 1 LVS cacsaczietoanetiels css osleccaeslsdadasl ese wo 6 
1915... 9 | 63.2 | 33.9] (ce) 1915. is sveccascevsstelsenedslnstiace | sveaae|ssineae 
1916... POLO] S8e7 | cates. 191€ 2.3 
1917 oc. . 7 | 63.9 | 32.3 aa | 1917 2.3 
1918... 9 | 62.2 | 19.7 3.2 1918 2.4 
Washingto’ United § 
1914. ~8 | 10.7 | 47.1 a4 1914 3.3 
1915 2.7] 12.8] 44.5 1915 1.1 
1916 2) 9.1 | 32.7 1916 1.3 
1917 9.7 5.8 | 34.5 | 1917 1.7 
1918 7.8) 6.1 | 36.1 IMIS. . Joes ciewecscccclescces 2.8 


© Since 1915 includes coal mined from steam-shovel pits. ¢ Less than one-tenth of 1 per cent. 


DATA ESSENTIAL TO DETERMINE TRUE ACCIDENT RATES. 


The lack of complete and comparable statistics regarding acci- 
dents at coal mines has for many years been apparent to those who 
have had occasion to examine existing records. 

Perhaps the simplest explanation of this want of essential data is 
that so many factors have a bearing upon the frequency of accidents 
that many of such factors have been thoughtlessly overlooked or 
perhaps omitted because of the great volume of work which their 
presentation would involve. It has therefore become customary to 
indicate the hazards of mining by presenting figures showing the 
number of accidents in proportion to the quantity of coal produced 
or the actual number of men employed. Accident rates based upon 
these two factors alone are likely to prove misleading. 

It is of course impossible to adequately represent by figures the 
real hazards of mining. Any statistical portrayal is per se incomplete. 
But it is entirely feasible to present in a single publication considerable 
pertment data which are often omitted from statistical publications 
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relating to mine accidents. Prominent among these are the average 
number of days the mines were active and the number of days of labor 
performed by the employees. These two factors are required in 
order to calculate accident rates based upon a uniform number of 
working days; that is, a standard period of exposure to occupational 
hazards. When such uniform rates are obtained they may be more 
intelligently interpreted if we know how the daily output of the in- 
dividual worker varies in different years or in different States. Again, 
the average daily production of coal per man is affected largely by 
the extent to which mining machines are used. 

In view of the foregoing, it is manifest that any statistical report 
on mine accidents is complete or incomplete to the degree to which 
such collateral figures are included or omitted. 

In Tables 30 to 59, covering the period 1911 to 1918, effort has been 
made to place in compact and convenient form such basic and perti- 
nent data as are available. For this purpose the writer acknowledges 
his indebtedness to the United States Geological Survey whose re- 
ports have been freely drawn upon for data as to production, number 
of employees, days active, etc. Reference to such tables is essential 
to the proper interpretation of the accident rates herein presented. 


FATALITY RATES ON A 2,000-HOUR BASIS. 


Tables 27 and 28, showing the number of men killed per thousand 
2,000-hour workers, are based upon reports of the United States 
Geological Survey showing the number of coal-mine employees who 
work 8, 9, or 10 hours a day. 

Any rates purporting to indicate the relative frequency of accidents 
at mines in different States or in different years should, as previously 
stated, be calculated upon the basis of a uniform working time. It isa 
common practice, although obviously incorrect, to compare the fatality 
rate for one State where all employees work, say, an average of 300 
days each during a given year with the rate for another State where 
the employees (because of labor troubles or for other reasons), 
average, perhaps, 150 days during the same year. It is likewise 
incorrect (although perhaps necessary) to make comparisons between 
the accident rates of two States when, in one case, all mines are oper- 
ated on an 8-hour basis while in the other case the 10-hour day is 
still in vogue. 

The actual number of hours during which mine employees in the 
United States are exposed to the hazards of their occupation is, 
unfortunately, not available. Therefore, in Tables 27 and 28 the rates 
are based upon the number of hours the mines were in operation and 
the employees were presumably at liberty to work rather than the 
number of hours the men actually worked. The rates presented are 
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perhaps the best that can be obtained for the eountry as a whole in 
view of the state of existing records. 

In connection with these tables, attention is called to Tables 44 to 
46 wherein the accident rates are given on a basis of 300 days to the 
working year regardless of the number of hours constituting a day’s 
work. The accident rates on a 300-day basis will make it possible 
to compare fatal aecidents at coal mines with similar accidents at 
metal mines, quarries, and in other branches of the mineral industry. 


NUMBER OF 8, 9, AND 10 HOUR EMPLOYEES IN COAL MINES. 


Table 29 shows the number of 8, 9, or 10 hour employees in the 
coal mines of the United States for the years 1914 to 1918. Later 
figures are not available. The figures in this table form the basis of 
the fatality rates presented in Tables 27 and 28. 
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TaBLE 27.—Men employed, hours worked, and fatality rates, at coal mines, during the 
years ended Dec. 31, 1915 and 1916.4 
1915. 


Total hours worked 


- Fatalities. 
all 1 ie 
saps Be estes! (ichaae = Nomibet —— 
of 2,000- 

; Per 1,000- 
Per day. | Per year. a Total. 2,000-hour 
. as workers. 

3 4 5 6 ios 7 


49,073, 157 


182,608 | 32,702,942] 16,351 a 

124,633 27,419,260] 13,710 2.48 

106,470 | 19,590,480] 9/795 2.45 

261,184] 48° 580,224 | 24° 290 2.63 

56,088 | 13,573,206 | 6,787 1.4? 

2 20, 552 069; 206} 2,035 3.44 

3 73,689 | 13,706, 154 6,853 2.48 

3, 25,314| 5,088,114] 27544 5.1 

Pu 33,811 8,858,482] 4429 4.29 

5, 705 1, 249, 305 625 1.60 

" 35| tie) 2 it 
5 94: 5,705 . 

8, 1, 267 "261; 002 SIStt  Opexk.ce “ 

174, 1,520,984 | 343,742) 384 | 171,871 2.55 

315 48) 825 7 in \) Sees 

8, 82,907] 18,259,340] 9,130 2a 

5 44,306] 10,323/208| 5,162 -19 

3. 28,520}  5,932,160| 2° 966 3.71 

3 $0,390} 210067650 | 107 508 4.57 

4 38, S41 6, 564) 129 282 4.08 

75, 715,093 | 148,739,344 | 742370 6.64 

ra 7,966 | 11, 651) 166 7 826 4.46 

otal (bituminous) >...) 857, 4,819,064 | 977,467,939 | 488, 734 3.44 

Pennsylvania (anthracite)....| 176, 1, 968 | 365,462,640 | 182,731 3.21 

6, 408, 032 |1, 339,278,688 | 669, 639 3.39 


035; 720 


3035, 
119,818,314 | 59,909 
192,859 | 36, 064, 633 18, 032 
202 116,429 | 23,518,658 | 11, 759 
204 97,666 | 19,923, 864 9, 962 
208 291,957 | 60,727,056 | 30, 364 
256 56,084] 14,357, 504 7,179 
216 20, 280 4, 380, 480 2)190 
207 77,638 | 16,071, 066 8, 036 
pres 30, 253 7, 331, 732 3, 691 
292 37,810 | 14,040,520] 5,520 
244 6, 893 1, 681, 892 S41 
197 332,524] 65,507,228 | 32, 754 
178 62,760} 11,171, 280 5, 586 
236 895 211, 220 106 
259 | 1,466,582 | 379,844,738 | 189,922 
145 342 49, 500) 25 
239 86, 044 20, 564, 516 10, 282 46 
218 38, 916 8, 483, 688 4,242 -42 
228 25, 110 5, 725, 080 2,863 8 08 
272 97,482 | 26,515,104} 13, 258 4.00 
oa 217 38, 380 8, 328, 400 4, 164 5.08 
e 237 734, 532 | 174,084,084 | 87, 042 4.20 
, 7 aaa 248, 58, 413 14, 486, 424 7,243 4M 
Total (bituminous) >. . 230 | 4, 863, 158 2.99 
Pennsylvania (anthracite)... 253 | 1,318, 919 3.33 
Total, 1916%............ 235 3.06 
aCom ‘except for fatalities) from Mineral Resources, U y 


r¢ 8.4 Survey. 
oT in columns 4 and 5 obtained a for U 3 and not b 
oe by calculating averages tates, y adding 
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TABLE 28.—Men employed, hours worked, and fatality rates at coal mines during the 
years ended Dec. 81, 1917 and 1918.0 
1917. 


Total hours worked 
(all employees). 


Per 1,000- 
our 
workers. 
7 
2.90 
5.62 
California, Idaho, and Nevada. 17 153 26, 469 Bilvssasacelocessne sen 
CORI Os os sce esccccccssiscsss 14,231 188 12.4% 
Georgia and North Carolina. . 281 1 2.94 
TOROS 5355s Sasconesecs camsane 84,090 233 2.84 
Indiana. . 5 76 3.21 
36 2.49 
30 3.23 
142 4.40 
21 3.38 
4 16 
ll 1.18 
23 6.16 
16 2.89 
3 3.10 
38, 108 2.81 
7, 37 5.11 
LOD) | ice ceasclenswsacsea 
ye 495 2.62 
11,170 28 2.51 
5, O11 1 -20 
3,060 22 7.19 
i 14, 085 63 4.47 
Washington 5, 789 30 5.18 
West Virginia... 85, 694 384 4.48 
Wyoming 7, 242 37 5.11 
Total (bituminous) >../ 603,143 1, 225,922,607 | 612,961 3.45 
Pennsylvania (anthracite)....| 154,174 351,516,720 | 175,758 3.81 
Total, 1917%........... 757,317 | 6,278,341 |1,575, 863,591 | 787,932 3.42 
1918. 
Alabama 26,221 27s| 212,732 | 59,139, 496 3.72 
Alaska..... 239 254 2,151 546, 354 278 fas ccuxcladapaewens 
Arkansas cb 3,978 204 32, 399 6, 609, 396 B 4 
California,Idaho, and Nevada. 15 240 135 32,400] = Ot RSaoanave caces 
GORWEDD ain co scacttacciceant 14, 483 255 116, 608 29,735,040 
Georgia and North Carolina. . 240 212 2,160 457,920 8.73 
Illinois 85, 965 238 688,365 | 163,830,870 2.91 
Indiana... 30,376 227 244,772 | 55,563) 244 3.60 
Towa..... 13, 328 245 107,710 26, 388, 950 2.35 
Kansas. 10, 665 234 86,313 | 20,197,242 ¥ 3.17 
Kentucky 39,342 230 331,840 76,323, 200 38, 162 2.02 
Maryland 5,568 261 44,778 11, 687, 5,844 2.91 
Michigan. 2,558 237 20, 496 4,857, 552 2,429 4.94 
Missouri... 9,590 235 77, 656 18, 249, 160 9,125 1.42 
Montana. 4,559 264 36, 569 9, 654, 216 4,827 3.52 
New Mexico. 4,095 301 32, 832 9, 882, 432 4,041 6.27 
North Dakota... 828 209 7,130 1, 632,770 816 Shas 
Ohio......... 48, 450 223 390,511 | 87,083,953 | 43, 542 3.42 
Oklahoma. . 8,451 228 68, 292 15, 570,576 7,785 3.98 
Oregon ae 40 292 96,360 48 Swecescoa 
Pennsylvania (bituminous)...| 174,306 269 | 1,421,366] 382,347,454) 191,174 
South Dakota.... oe 21 145 189 27,405 14 fo caiccdelce 
Tennessee 10, 694 265 88,715 23,509,475 
Texas 3,936 262 33, 8, 888, 874 
Utah... 4,160 258 33, 329 8, 598, 882 
Virginia.... 11,004 277 90, 634 25, 105, 618 
Washington. . 5, 109 275 40,911 11, 250,525 
West Virginia. . -| 89,530 238 750,373 | 178,588,774 
WYCMNE 5550 sca tccceeswaasse | 7,554 268 60,792 16, 292, 256 
Total (bituminous) >...) 615,305 249 | 5,024,015 |1, 250,979,735 
Pennsylvania (anthracite)... -| 147,121 203 | 1,176,968 | 344,851,624 
Total, 1918>........... | 762, 426 | 258 | 6,200,983 |1,599, 853, 614 


@ Compiled (except for fatalities) from Mineral Resources, U. 8. Geological Survey. 
> Totals in columns 4 and 5 obtained by calculating averages for United States, and not by adding cor- . 
responding figures for each State. 


Digitize » Google 


@OAL-MINE FATALITIES IN THE UNITED STATES. 


- 49 


Tasie 29.—Number of hours to the working day, tn ard about the coal mines in the 
United States, by States, for the years 1914 to 1918, inclusive. 


(Compiled from Mineral Resources, U. 8S. Geological Survey.) 


4-hour day. %hour day. ‘ 1+hour day. Men em- 
ployed Total 
other nutber 
Year. than x,9,| of men 
Number | Men em-| Number | Men em-| Number | Men em- or 10 em- 
ofmines.| ployed. | of mines.| ployed. | of mines.| ployed. hours ployed. 

per day. 

18,115 1, 735 

17, 100 7 

20,3 1, 902 

20, 7H 20154 

72 1,148 


1916, 
Lay. 
NOLS ius nw nS dave 
California, ldaho, and 
Nevada: 
194 
115. 


lyld. 
17. 
ph). Se er or 
Colorado: 
1914 137 948 1 198 1 WN} 344 
1915. 153 12,259 1 Dba cs See tatshewsdeines ate M1 
1916. 150 12 bi lecaa aeneslam ssamewad 1 2 Bi 
1917, 10 E2238 kaos cogaetieeasseematbeseadsnsDelsateareien 1,003 
1918 18y 13, 741 1 Al 1 2 641 
Georgia and North 
Carolina: 
lyld. 355 
19L5. 368 
1916, AIL 
1917. 2X1 
1S 240 
Illinois 
(old. 9 72s 79, 499 
1915 6 959 75,610 
19i6. 8 77 75, 538 
1917. 4 1, 605 84,000 
1918 3 612 X35, 965, 
Indiana: 
19L4. 3 uu 1 ss 1,904 23,175 
1915. 4 12 7 69 832 22,77 
1916. 2 3 6 106 888 23,965, 
1917. 2 Oe Neaietinsadagétossace 2,192 26,528 
1918 1 1S Voce sdeea|niesacates 1,740 20, 376 
Iowa: 
i914 2 Ss 1 4 531 16, 057 
W915. 3 BE Vedhec ogscualssepsacai'e 217 15,549 
1916. 3 22 1 16 R31 14, 3 
1 1 ee yeh PP Care 927 14, 266 
1 j 0 44 DE See ae NE eas 1,074 13, 328 
12, 448 
1, 260 
12,132 
10, 680 
10, 665 


16, 738 


376 26, 601 
@ Includes Idaho and Nevada. > Included in California and Idaho. ¢ Inchided in Alaska. 
35414°—21—_4 
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TaBLe 29.—Number of hours to the working day, in and about the coal zines in the 
United States, by States, for the years 1914 to 1918, incl» sive—Continued. 


s-hour day. hour day. 10-hour day. 
Year. 
Number | Men em-| Number | Men em-| Number | Men em-' 
of mines.| ployed. | of mines. | ployed. | of mines.| ployed. 
Maryland: 
WOU FS re.594< cased ie) 5 
1Glhss2.030te0 Se23) 5 
19162. a. 2 cc ce333.5 1 
IT tumersnepens 61 
LOUK oo scse cas ccicu &5 
Michigan: 
TE etre cece 15 
WG 2 caic2-szeiass (d 
OIG A< ¢4css Roos 16 
Mhserassteaazposts 19 2,37! 
1918. 21 2,526 
Missouri: t 
UO $ijas sedan ptse 165 9, 366 2 
161 8, 106, 2 
158 9,340 1 
130 9,141 1 
149 8, 685 5 
49 3,193 
36 3,108 |... 
41 B5 CHO |S aioe 
34 4,105 [ooo 
44 4,470 
ROIS fecawecat as das 27 3,74 3 
5 35 4,042 2 
24 2,890 2 
26 R617 li ccaitenns 
32 4,023 1 
1914. 14 OL 10 
1915. 19 76 7 
WOIGs oa 5 ck seccees 17 87 5 
10 109 2 
16 464 1 
531 43,718 ll 
500 38, 410 19 
521 40, 052 20 
489 43,4123 7 
635 46,184 9 


Pennsylvania, bitu- 
muinous: 
1914. 


1914 


viatizes ey GOOgle 


82 7 
gS 7 
95 7 
98 7 
109 7 


7 | 280 

4 229 

2 Al 
al 2,60 
109 &, 380 


! 

' Men em- | 

ployed 

| other 

‘than §, 9, | 

or10 - 
hours 


| per day. 


Total 
number 
of men 
em- 
ployed. 


33 3, 108 

BAL 28 2,694 
5, 110 24 3, 196 
5,748 8 1,539 
422 2 849 


zBa 


Seer) 
ESRRS 


47 
35 
38 
34 
21 


10,116 
8,48 
9,211 

10, 421 

10, 604 
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TanLe 29.—Number of hours to the working day, ‘n and about Ue coal mines in the 
United States, by States. for the years 1914 to 1918, inclus*ve—Continued. 


hour day. ‘hour day. { lu-hour day. ! Men em- 


| ployed Total 
| | ot her | number 


Year. | | than s,9,| of men 
Number | Men em- | Number | Merem-| Number} Menem-| or 10 em- 
| of mines.| ployed. | of mines.| ployed. | of mines. ployed. hours ployed. 
per day. 


2 2,707 2 160 7 1,229 539 4,635 

19! 2,985 8 SOL 16 1, 458 3u8 5, O87 

22 2,546 13 762 12 | ie hs Bee 2 4, 481 

1s 2,213 16 a0 12 916 Nt 4,375 

16 2,004 15 855 6 a7 430 3, 936 

22 4,112 

2 ' 3, 64 

20, 3,120 

20! 3,185 

26 4,160 

3 9, 183 

Fp eaweects tags, 8, 959 

3 47 8 107 56 9,536 87 9,777 

7 1,484 17 1,141 39 4,160 4,383 11, 168 

1918 st 8,916 16 1,034 8 Blt 540 11,004 

Washington: 

tt errors 53 5, 805 

US scczzsac8cceee 52 43.850 

AMG) 325 ec 2esascc5 4 4,797 

1917. 7 5,312 

1918... Sl 5,109 
West Virginia | 

35 78, 963, 

39 Jo, 882 

35 78, 067 

601 8S, 122 

915 SY, 530 

53 | 8,117 

48 7,244 

48 7, 255 

3 52 7,358 

IOUS 3 osu cae ieee! 61 7,554 


Total bituminous: | 


135,878 | 15,450 | 583,506 
127;288 | 12;042 | 557) 456 
129283 | 22/067 | 561) 102 
45,758 | 59,976 | 603,143 
15,609 | 315053} 6155305 


179, 679 
176, 552 

159, 869 

154,174 

1477 121 

344,814 |... ccec.e 135, 876 | 195, 138 763,185 
$25, 208) oc oe chee ’ -| 127, 268 188, 504 734, 008 
16, 008 ton. 6 anes «| 129, 283 22, 007 720, 971 

r 1) ee 3h: a 45, 758 59, 976 757,317 

Wins le dl kiee iancnd 38,3 i x 15, 600 31,053 762, 426 


@ Employees not segregated. Prior to May, 1916, operations were not conducted on basis of a hour day. 
Since then the hour day is standard, Number of mines not given. 
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COMPARISON OF FATALITY RATES IN THE MINERAL 
INDUSTRY. 


Tables 60, 61, and 62 show the number of men employed, average 
days worked, number killed, and the fatality rate per 1,000 men 
employed, and also fatality and injury rates per 1,000 300-day workers. 
This data is given for comparative purposes, showing the relative 
fatality hazard at coal mines, metal mines, quarries, metallurgical 
plants, and coke ovens. 


TABLE 60.—Comparison of fatality rates in the mineral industry in the United States. 


] 


Average Men Killed per 
days Killed. 1, 
active. | employed. employed 
(1) | (2) (3) (4)e 
Coal mines: 

3, 242 4.76 

2 445 3.54 

2 642 3.96 

2 821 3.89 

2) 656 3.65, 

2) 419 3.35 

2) 785 3.73 

2) 454 3.22 

2 269 3.09 

2) 228 3.09 

2,696 3. 56 

2) 580 3.38 
TES Ug eerie Meera 
695 4,19 4.45 
661 3.91 4.09 
683 3.57 3.72 
559 3. 54 3.92 
553 3. 3.9 
697 3.41 3.62 
852 4.25 4.44 
646 3.54 3.57 
468 3.22 3.43 
228 | 188 1.69 2.23 
249 213 1.88 2.27 
246 183 L72 2.10 
233 180 2.05 2. 64 
246 148 1,47 1,89 
253 173 L911 2.2 
261 131 L59 1.8 
260 125 L8 211 
253 123 L163 1.93 
1913... 323 14, 985 16 107 - 9 
1914 302 15, 128 23 1.52 1.51 
1915 309 18, 564 30 1.62 1.57 
1916 315 22, 365 33 1.48 L4 
1917 303 | 24,111 47 1.95 1.6 
1918.. 310 | 21, 809 35 L60 1.55 
1919 293 17, 128 25 1.46 1.50 

Smelting— 

FOS. ces sscinsigeavcsussescternvackesy £55 20, 564 47 2.29 L& 
> 33 119 1,02 
38 1.21 1.05 
36 82 -73 
53 L19 1.05 
42 1,05 -@ 
32 113 LO 
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TABLE 60.—(omparison of fatality rates in the mineral industry in the United Slates— 


Continued. 
ail Killed per 
Average Killed per . 
‘duce meted. | Killed. 1,000" “yo 
active, | O™Ployed. employed. | \orners. 
(1) (2) (3) (4) (5) 
———- = * ae ee = 
Coke ovens: 
Beehive and by-product— 
1913..: QRS 24,345 46 1. 89 1.97 
1914 25 22, 313 45 2.02 2.12 
303 31, 060 38 1, 22 1.21 
324 31, 3 45 1.42 1.32 
: 129 32,417 76 2.34 2.14 
329 32, 389 73 2.25 2.06 
260 28,741 53 14 1,92 
262 17, 699 10 57 65 
300 18, 570 1.29 |" 1,29 
30S 18, 820 25 1.33 1,30 
300) 16, 442 19 L16 1.16 
244 13, 333 10 75 92 
359 13, 361 28 2.10 1,75 
$07 13, 083 21 1.61 1,35 
360 13, 597 51 3.75 3.13 
358 15, 97 ie 3.39 2.94 
328 15, 408 43 2.79 255 
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PERMISSIBLE LAMPS AND MINING EQUIPMENT. 


As a result of the bureau’s educational campaign for safety at 
mines and the reduction of mine accidents, coal mines are using 
explosives and equipment that have passed certain specified tests 
conducted by the bureau’s engineers. 

The following schedules cover the tests that lamps and mining 
equipment must pass in order to be approved for use in gaseous and 
dusty mines: Schedule 2A for electrical equipment, such as motors 
and coal-cutting machines; Schedule 6A° for portable electric lamps; 
Schedule 7° for flame safety lamps; Schedule 12¢ for single-shot 
blasting units; and Schedule 13¢ or testing rescue breathing apparatus. 

The various schedules named above, stating the conditions and 
requirements’ under which these permissible devices are tested, may 
be obtained by application to the Director, Bureau of Mines, Washing- 
ton, D.C. 


APPROVED MINE-RESCUE BREATHING APPARATUS. 
By D. J. Parker. 


The Gibbs mine-rescue and breathing apparatus, manufactured by 
the Mine Safety Appliances Co., 909 Chamber of Commerce Building, 
Pittsburgh, Pa., and the Paul mine-rescue breathing apparatus, 
manufactured by the American Atmos Co., Wilkinsburg Station, 
Pittsburgh, Pa., were approved January 15, 1920, as permissible for 
use in irrespirable and poisonous gases in accordance with Schedule 
13. Approval numbers 1300 and 1301 were assigned to the Gibbs 
and Paul apparatus, respectively. 

Approvals of each apparatus were made contingent upon certain 
modifications which had been incorporated in the apparatus as 
tested at the bureau. 

ApprovaL No. 1300.—The Gibbs apparatus modifications are: 

1. Regenerator.—Baffle plate is placed in regenerator so as to 
form a partial partition, as shown in drawing D 254 of December 4, 
1919. 


® Procedure for establishing a list of permissible ex plosion-proof electric motors for mines: fees, character 
of tests, und conditions under which motors will he tested: Schedule 2A, Bureau of Mines, 1415, 11 np. 

+ Procedure for establishing a list of permissible portable electric mine lainps: fees, character of test: and 
conditions under which lamps will be tested: Schedule 6A, Bureau of Mines, 1915, 18 pp. 

© Procedure for establishing a list of permissible miners’ safety lamps; character of tests, conditions wieder 
whieh lainps will be tested, and fees: Schedule 7, Burean of Mines, 1915, 10 pp. 

¢ Procedure for establishing a list of permissille single-shot blasting units; character of tests, coud itior¢ 
under which units willl« tested, and fees, Schedule 12, Bureau of Mines, 1919. 

¢ Procedure for establishing a list of permissible selfcontained mine-rescve breathing apparates. Sched- 
ule 13, Bureau of Mine>, 1919. 

( Allapproy ed equipment must be identified by a plate bearing the seal of the Departynent of the Interior, 
Bureau of Mines, and the statement and number of the approval. Equipment thatis not so identified is 
not considered as approved. 
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2. Reducing valve.—Lug is attached on valve arm steel to prevent 
knife edges from going over dead center, as shown in drawing B 541 
of November 5, 1919. 

3. Reducing valve.—A square head and square socket lock is made 
on screw connected to bellows, as per drawing D 541 of November 5, 
1919. 

4. Reducing valve-—A lock is placed on adjusting screw, as per 
drawing B 541 of November 5, 1919. 

5. Pressure gage closing valve is made a needle-point closing valve, 
as shown on drawing B 541 of November 5, 1919. 

Approvac No. 1301.—The Paul apparatus modifications are: 

1. Closing valve lock.—A chain fastened to the metal frame of the 
apparatus connects to eyelet on wheel of closing valve stem only 
when valve is open. 

2. Safety valve in saliva trap.—A supplemental mica disk valve is 
placed in saliva trap in such manner that it is open at all times 
during exhalation and closes during inhalation. This is for the pur- 
pose of preventing drawing in of air from the outside atmosphere. 

3. Pressure gage.—Dial of pressure gage is graduated in divisions 
of 25 atmospheres, with figures and markings that are clearly legible. 

4. Pressure gage valve.—Pressure gage valve is placed in proximity 
to closing valve in such manner that it can be readily manipulated 
by wearer. 

5. Regenerator.—Air courses through regenerating material are 
enlarged and metal partition in back of canister is eliminated. 

6. Breathing bag.—Adjustment of closing of automatic valve in 
breathing bag is so made that undue resistance on account of excess 
pressure in bag upon exhalation is eliminated. 

With both apparatus formal recommendation is made that by- 
pass valve and connection, as placed on the apparatus tested by the 
bureau, be made a part of all these apparatus manufactured in the 
future. It is believed that very shortly all Gibbs and Paul apparatus 
will have such by-pass, and it will be the bureau's policy to equip 
all its apparatus with by-pass valve and connections as soon as time 
permits. 

Both approvals cover only apparatus identical in construction 
and material with the full-size working models of each retained at 
Pittsburgh station for reference. 

Steps are being taken by other manufacturers of breathing appa- 
ratus toward the testing of their apparatus by the bureau in accord- 
ance with Schedule 13. 
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REGENERATORS, 


The M.S. A. refillable regenerator for use with the Gibbs self- 
contained mine rescue breathing apparatus has been approved as 
permissible for use in irrespirable and poisonous gases in accordance 
with Schedule 13, subject to the following provisions: 

1. Regenerator shall be considered to have the bureau’s approval 
only when identical in all respects with the full-size working model 
retained at the Bureau of Mines experiment station, Pittsburgh, Pa., 
and only when used with that particular type of Gibbs self-contained 
mine rescue breathing apparatus approved by the bureau. Regen- 
erator shall correspond in all respects to drawing M. S. A. No. 1, 
dated January 10, 1920. 

2. Regenerating material or ‘‘cardoxide” used in this refillable 
regenerator shall be identical in all respects with the regenerating 
material furnished by the Mine Safety Appliances Co., Pittsburgh, 
Pa., and used in the series of tests to which the regenerator was 
subjected. 

3. Four pounds of this regenerating material shall be used in regen- 
erator. This shall be divided so that approximately 2 pounds are 
placed in each of the two compartments of the regenerator. 


PERMISSIBLE LAMPS AND MINING EQUIPMENT APPROVED 
PRIOR TO FEBRUARY 1, 1921. 


By L. ©. Insiey. 


EXPLOSION-PROOF COAL-CUTTING EQUIPMENT. 


In accordance with Schedule 2A, the following coal-cutting equip- 
ment has the bureau’s approval: 

Approval No. 100, covering a 250-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Sullivan 
Machinery Co., Claremont, N. H. 

Approval No. 100A, covering a 500-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Sullivan 
Machinery Co., Claremont, N. H. 

Approval No. 101, covering a 210-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Goodman 
Manufacturing Co., Chicago, Il. 

Approval No. 101A, covering a 500-volt direct-current explosion- 
proof coal-cutting equipment manufactured by the Goodman 
Manufacturing Co., Chicago, Il. 

Approval No, 102, covering a 250-volt direct-current explo- 
sion-proof coal-cutting equipment manufactured by the Jeffrey 
Manufacturing Co., Columbus, Ohio. 
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Approval No. 102A, covering a 500-volt direct-current explo- 
sion-proof coal-cutting equipment manufactured by the Jeffrey 
Manufacturing Co., Columbus, Ohio. 

Approval No. 103, covering a 250-volt direct-current explo- 
sion-proof coal-cutting equipment manufactured by the Jeffrey 
Manufacturing Co., Columbus, Ohio. 

Approval No. 103A, covering a 500-volt direct-current explo- 
sion-proof coul-cutting equipment manufactured by the Jeffrey 
Manufacturing Co., Columbus, Ohio. ‘ 

Approval No. 104, covering a 220-volt alternating-current explo- 
sion-proof coal-cutting equipment manufactured by the Sullivan 
Machinery Co., Claremont, N. II. 

Approval No. 104A, covering a 440-volt alternating-current ex plo- 
sion-proof coal-cutting equipment manufactured by the Sullivan 
Machinery Co., Claremont, N. H. 

Approval No. 105, covering a 210-volt «irect-current explo- 
sion-proof coal-cutting equipment manufactured by the Goodman 
Manufacturing Co., Chicago, Ill. 

Approval No. 105A, covering a 500-volt | direct-current explo- 
sion-proof coal-cutting equipment manufactured by the Goodman 
Manufacturing Co., Chicago, Ill. 


PERMISSIBLE PORTABLE ELECTRIC MINE LAMPS.? 


In accordance with Schedule 6A, approval No. 10 has been issued 
covering a permissible portable electric mine lamp manufactured by 
the Edison Storage Battery Co., Orange, N. J., to be used with a 
flexible cord identified by the bureau’s specification CD-17. The 
only bulbs approved for use with this lamp are the symbol BM-10 
bulbs, manufactured by the National Lamp Works of the General 
Electric Co., Cleveland, Ohio; the symbol BM-10 bulbs, manufac- 
tured by the Edison Works of the General Electric Co., Harrison, 
N. J.: the symbol 26-V bulbs, manufactured by the Miniature Incan- 
descent Lamp Corporation, 95 Eighth Avenue, Newark, N. J.; and 
the symbol BM-10 bulbs, manufactured by the Westinghouse Lamp 
Co., Bloomfield, N. J. 

Approval No. 12 covers the Concordia permissible portable electric 
(hand lamp) mine lamp, manufactured by the Concordia Electric 
Co., Pittsburgh, Pa. The only bulbs approved for use with this 
lamp are the symbol Osram, 08510 bulbs, sold by the Concordia 
Electric Co. 

Approval No. 14 covers the Wico permissible portable electric mine 
Jamp, manufactured by the Witherbee Igniter Co., Springfield, Mass., 
to be used with a flexible cord identified by the bureau's specification 


4 Unless otherwise specified all lamps are cap lamps, 
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CD-43. The only bulbs approved for use with this lamp are the 
symbol BM-14 bulb, manufactured by the Edison Lamp Works of 
the General Electric Co., Harrison, N. J. 

Approval No. 15 covers the Concordia permissible portable electric 
mine lamp, manufactured by the Concordia Electric Co., Pittsburgh, 
Pa., to be used with a flexible cord identified by the bureau’s speci- 
fication CD-17. The only bulbs approved for use with this lamp 
are the BM-15 bulbs, manufactured by the National Lamp Works 
of the General Electric Co., Cleveland, Ohio. 

Approval No. 16 covers the Pioneer permissible portable electric 
mine lamp, manufactured by the Pioneer Electric Mine Lamp Co., 
Philadelphia, Pa., to be used with a flexible cord identified by the 
bureau’s specification No. CD-31, and with battery plates, manu- 
factured by the Electric Storage Battery Co., Philadelphia, Pa. 
The only bulbs approved for use with this lamp are the BM-16 
bulbs, manufactured by the Edison Lamp Works of the General 
Electric Co., Harrison, N. J. 

Approval No. 17 covers the Wheat permissible portable electric 
mine lamp, manufactured by the Koehler Manufacturing Co. (Inc.), 
Marlboro, Mass., to be used with a flexible cord identified by the bu- 
reau’s specification CD-31, and with battery plates, manufactured 
by the General Lead Battery Co., Newark, N. J. The only bulbs 
approved for use with this lamp are the BM-17 bulbs manufactured 
by the National Lamp Works of the General Electrie Co., Cleveland, 
Ohio. 


PERMISSIBLE MINERS’ (FLAME) SAFETY LAMPS. 


~ 


In accordance with Schedule 7, the following flame safety lamps 
have been approved by the bureau: 

Approval No. 201 covers a flat-wick steel-frame lamp manu- 
factured by the Koehler Manufacturing Co., Marlboro, Mass. 

Approval No. 201—A covers a round-wick steel-frame lamp manu- 
factured by the Koehler Manufacturing Co., Marlboro, Mass. 

Approval No. 202 covers a flat-wick steel-frame lamp manu- 
factured by Ackroyd & Best (Ltd.), Arrott Power Building, Pitts- 
burgh, Pa. 

Approval No. 203 covers a flat-wick aluminum-frame lamp manu- 
factured by the Koehler Manufacturing Co., Marlboro, Mass. 

Approval No. 203-A covers a round-wick aluminum-frame lamp 
manufactured by the Koehler Manufacturing Co., Marlboro, Mass. 
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Approvals Nos. 201, 201-A, 203, and 203-A apply only to mag- 
netic lock lamps that are equipped with steel gauzes. The only 
glasses approved for use with these lamps are marked ‘ Macbeth No. 
2100 High Speed.” The only igniter approved for use with these 
lamps are the Koehler pyro internal igniter, 1915 model. using a 
cerium-zine-copper alloy for igniter points. 

Approval No. 202 applies to a magnetic lock lamp. The only 
glasses approved for use with this lamp are marked as follows: 

ACKD 
BEST 
A-l 


This lamp is relighted electrically. The only relighter approved 
for this lamp is the Ackroyd & Best underground relighter. 


PERMISSIBLE SINGLE-SHOT BLASTING UNIT. 


In accordance with Schedule 12, approval No. 1200 has been 
issued covering a single-shot blasting unit manufactured by the 
Mine Safety Applicances Co., Pittsburgh, Pa., for safety, reliability, 
and durability. 


PERMISSIBLE EXPLOSIVES TESTED PRIOR TO FEB. 1, 1921. 
By Spencer P. Howe. 
GENERAL STATEMENT. 


In the table following are the brand names of all explosives now 
considered as permissible explosives that were tested by the Bureau 
of Mines prior to February 1, 1921. 

Further information on permissible explosives may be found in 
other Bureau of Mines publications.* The precautions to be observed 
in the handling, storage, and use of permissible explosives are found 
in Miner's Circular 6. The conditions to be fulfilled by applicants 
desiring explosives tested to determine their permissibility for use 
in coal mines are stated in Schedule 1~A. A description of the tests 
made, the apparatus used for such tests, and detailed results of tests 
of 100 permissible explosives are given in Bulletins 15 and 66. The 


@ Hall, Clarence, Permissible explosives tested prior to Jan. 1, 1912, and precautions to be taken in their 
use: Miner’s Circular 6, Bureau of Mines, 1912, 20 pp.: Fees for testing explosives: Schedule I-A, Bureau of 
Mines, 1920: Hall, Clarence, Snelling, W. O., and Howell, 8. P., Investigations of explosives used in coal 
mines: Bull. 15, Bureau of Mines, 1911, 191 pp.: Hall, Clarence, and Howell, 8. P., Tests of permissible 
explosives: Bull. 66, Bureau of Mines, 1915, 313 pp.; Munroe, C. E., and Hall, Clarence, A primer on explo- 
sives for coal miners: Bull, 17, Bureau of Mines, 1911, 61 pp.: Rutledge, J. J., and Hall, Clarence, The tse 
of permissible explosives: Bull. 10, Bureau of Mines, 1912, 34 pp.; Storm, C. G., The analysis of permissible 
explosives: Bull. 96, Bureau of Mines, 1916, 88 pp.; Rutledge, J. J., The use and misuse of explosives in 
coai mining: Miner's Circular 7, Bureau of Mines, 1913, 52 pp.; Howell, 8. P.. and Tiffany, J. E., Methods 
for routine work in the explosives physical laboratory of the Bureau of Mines: Tech. Paper 186, Bureau of 
Mines, 1918, 63 pp. 
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storage, handling, and use of permissible explosives are discussed in 
Bulletins 10 and 17 and Miner's Circular 7, and the methods used 
by the bureau in the analysis of permissible explosives and the tol- 
erances for permissible explosives as promulgated by the Bureau of 
Mines on July 1, 1915, are detailed in Bulletin 96, and on November 
15, 1920, and effective from that date the Director of the Bureau of 
Mines promulgated certain changes in the rules and regulations gov- 
erning the testing of permissible explosives, as recommended by the 
bureau's committee on permissible explosives. The tolerances as 
now existing are given on pages 101, 102, and 103. These rules also 
provide for the transferring of permissible explosives from the active 
(published) list to the inactive (not published) list. Explosives will 
be placed on the inactive list at the request of the manufacturer or if 
they have not been manufactured during any calendar year. 

Additions to the active and inactive list of permissible explosives 
will be published in future issues of the Monthly Statement of Coal- 
Mine Fatalities in the United States, which contains also lists of 
miners’ electric lamps and other devices approved by the Bureau of 
Mines. <A complete list of permissible explosives with pertinent data 
and full descriptive text will be published as an appendix to the same 
publication at reasonable intervals of from 6 to 12 months. 

There were 152 explosives on the permissible list on January 1, 
1917.2 During the succeeding 49 months 72 explosives were added 
to the list, 76 explosives were dropped from the permissible list and 
placed on the inactive list of permissible explosives. The present list 
takes the place of all preceding lists and includes a total of 148 
explosives. 


DEFINITION OF A PERMISSIBLE EXPLOSIVE. 


An explosive is called a permissible explosive when it is similar in 
all respects to the sample that passed certain tests by the Federal 
Bureau of Mines, and when it is used in accordance with the con- 
ditions prescribed by this bureau. But even the explosives that 
have passed these tests and are named in this list as permissible 
explosives are to be considered permissible explosives only when 
used under the following conditions: 

1. That the explosive is in all respects similar to the sample sub- 
mitted by the manufacturer for test. 

2. That detonators—preferably electric detonators—are used of 
not less efficiency than those prescribed, namely, those consisting by 
weight of 90 parts of mercury fulminate and 10 parts of potassium 
chlorate (or their equivalents). 


a Howell, 8. P., Permissible explosives tested prior to Jan. 1, 1917: Tech. Paper 16¥, Bureau of Mines, 
1917, 19 pp. 
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3. That the explosive, if frozen, shall be thoroughly thawed in a 
safe and suitable manner before use. 

4. That the quantity used for a shot does not exceed 14 pounds 
(680 grams), and that it is properly tamped with clay or other non- 
combustible stemming. 

After an explosive has passed the required tests and its brand 
name has been published in a list of permissible explosives, it is not a 
permissible explosive if one or more of any of the following condi- 
tions prevail: 

1. If kept in a moist place until it undergoes a change in character. 

2. If used in a frozen or partly frozen condition, 

3. If used in excess of 14 pounds (680 grams) per shot. 

4. If the diameter of the cartridge is less than that designated in 
the column “smallest permissible diameter.” 

5. If fired with a detonator or electric detonator of less efficiency 
than that prescribed. 

6. If fired without stemming. 

7. If fired with combustible stemming. 

Moreover, even when all of the prescribed conditions have been 
met, no explosive on the permissible list should necessarily be con- 
sidered as being permanently a permissible explosive, for the bureau 
reserves the right, on fuller information concerning the conditions 
that lead to safety, to revise this list; but any permissible explosive 
when used under the prescribed conditions may properly continue to 
be considered a permissible explosive until notice of its withdrawal 
or removal from the list has been oflicially published, or until its 
name is omitted from a later list published by the Bureau of Mines. 

After further experiments and conferences the Bureau of Mines 
may find it advisable to adopt additional and more severe tests to 
which all permissible explosives may be subjected, in the hope that 
through the use of such explosives only as pass the more severe tests 
the lives of miners may be better safeguarded. 


LIST OF PERMISSIBLE EXPLOSIVES. 


Subject to the conditions and provisions stated herein, the follow- 
ing explosives are classed as permissible explosives. 
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98 COAL-MINE FATALITIES IN THE UNITED STATES. 


CLASSES OF PERMISSIBLE EXPLOSIVES. 


In order that the user of explosives may be able the better to select 
an explosive to meet a specific requirement the Bureau of Mines now 
classifies permissible explosives in two ways, as follows: (1) On the 
basis of the volume of poisonous gases produced by 14 pounds (680 
grams) of the explosive, and (2) on the basis of the characteristic 
ingredient of each explosive. 


VOLUME OF POISONOUS GASES. 


Most of the permissible explosives even when properly and com- 
pletely detonated in a drill hole in a coal mine produce poisonous 
gascs, but they produce at the same time a much larger volume of 
nonpoisonous gases. In order that the poisonous gases may not 
under normal conditions become a menace to the lives or health of 
miners no explosive is now or can become permissible if it evolves 
upon detonation more than 158 liters (54 cubic feet) of permanent 
poisonous gases, as determined by test in the Bichel pressure gage. 
Field tests of an explosive meade under extreme conditions for the 
production of the greatest percentage of poisonous gases in the air 
show that in a narrow entry, with no ventilation at or near the 
face, a 1}-pound charge of an explosive, which gave 158 liters of 
poisonous gas in gage tests, produced 0.18 per cent of carbon mon- 
oxide (the only poisonous gas present) in the air when the sample 
was taken two minutes after the shot. Another sample of the air 
taken two minutes later contained 0.08 per cent of carbon mon- 
oxide. It is therefore evident that where ventilation is not active, 
as in a closed heading, miners or shot firers should not return to 
the face until at least five minutes after a shot. At all working 
faces that are difficult to ventilate explosives of class A or class B 
should be used, preferably those of class A. : 

The classification on the basis of the volume of poisonous gases 
produced by 14 pounds (680 grams) of the explosive is as follows: 

Class A, those explosives from which the volume of poisonous 
gases produced is not more than 53 liters. 

Class B, those explosives from which the volume of poisonous 
gascs is more than 53 liters but less than 106 liters, inclusive. 

Class C, those explosives in which the volume of poisonous gases 
js more than 106 liters but less than 158 liters, inclusive. 


CHARACTERISTIC INGREDIENTS. 


Explosives are classified in accordance with their characteristic 
ingredient as follows: 

Class 1, ammonium nitrate explosives.—To class 1 belong all the 
explosives in which the characteristic ingredient is ammonium nitrate. 
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This class is divided into two subclasses. Subclass A includes every 
ammonium nitrate explosive that contains a sensitizer that is in itself 
an explosive. Subclass B includes every ammonium nitrate ex- 
plosive that contains a sensitizer that is not in itself an explosive. 
The ammonium nitrate explosives of subclass A consist. principally 
of ammonium nitrate with small percentages of nitroglycerin, nitro- 
cellulose, or nitrosubstitution compounds which are used as sensi- 
tizers. The ammonium nitrate explosives of subclass B consist prin- 
cipally of ammonium nitrate with small percentages of resinous matter 
or other nonexplosive substances used as sensitizers. 

Ammonium nitrate explosives, when fresh and properly detonated, 
are well adapted for use in mines that are not unusually wet. They 
are not suitable for use in wet mines, for if the contents of a cartridge 
of ammonium nitrate explosive is exposed for only a few hours to the 
damp atmosphere the explosive may so deteriorate as to fail to 
detonate completely, because ammonium nitrate takes up moisture 
readily. The redipping of cartridges of ammonium nitrate explosives 
aids in protecting the contents against moisture, or moist air, and the 
cartridges should be so stored and handled as to preserve the efficacy 
of the paraffin-like coating. The explosives should be obtained in a 
fresh condition and purchased in such quantities as will permit their 
prompt use. Experience at the Pittsburgh experiment station of 
the bureau shows that ammonium nitrate explosives will usually 
detonate completely after storage for six months in a well-ventilated 
magazine. 

Class 2, hydrated explosives.—To class 2 belong all explosives in 
which salts containing water of crystallization are the characteristic 
ingredients. The explosives of this class are somewhat similar in 
composition to the ordinary low-grade dynamites, except that one or 
more salts containing water of crystallization are added to reduce the 
flame temperature. They are easily detonated, and most of them 
can be used successfully in damp working places. 

Class 3, organic nitrate explosives.—To class 3 belong all the explo- 
sives in which the characteristic ingredient is an organic nitrate other 
than nitroglycerin. The permissible explosives now listed under 
class 3 are nitrostarch explosives. 

Class 4, nitroglycerin explosives —To class 4 belong all the explo- 
sives in which the characteristic ingredient is nitroglycerin. These 
explosives contain free water or an excess of carbon, which is added 
to reduce the flame temperature. A few explosives of this class 
contain salts, or an unusually low percentage of nitroglycerin, that 
reduce the strength and shattering effect of the explosives on deto- 
nation. The nitroglycerin explosives have the advantages of deto- 
nating easily and of not being readily affected by moisture. 
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WEIGHT OF 1} BY 8 INCH CARTRIDGE. 


The size in which cartridges of permissible explosives are usually 
sold is 1} by 8 inches, and from the weight of a cartridge of this size 
as given in the table the number of cartridges required to make the 
680 grams (14 pounds) maximum permissible quantity of explosive 
in a shot may be readily determined. To illustrate, the first explosive 
on the accompanying list (Aetna coal powder A), like all the other 
explosives on the list, is permissible only when fired in charges not 
exceeding 680 grams (14 pounds). The maximum permissible 
weight shot (680 grams), divided by the weight of one 1} by 8 
inch cartridge (184 grams of Aetna coal powder A), gives the maxi- 
mum permissible number of cartridges of this size that may be used, 
3% (or 3.69) cartridges. 


SMALLEST PERMISSIBLE DIAMETER. 


In order that the user may know readily the smallest diameter 
in which a given explosive is permissible, this information is given 
in the table. Should a manufacturer desire that an explosive be 
approved as permissible in a smaller diameter than that in which 
it is now permissible, he should make application for the necessary 
tests. 


PERCENTAGE STRENGTH AS DETERMINED BY THE BALLISTIC PENDULUM. 


The figures in the seventh column of the table show the percentage 
strength as compared with Pittsburgh Testing Station standard +0 
per cent straight nitroglycerin dynamite and not as the unit deflec- 
tive charge as given in previous publications. The strength relation 
is therefore shown as direct and not inverse, as heretofore published. 
The method of making the test is described in Technical Paper 186, 
pages 17 and 18. The percentage strength is computed by dividing 
227 by the unit deflective charge. Manufacturers, users, and others 
who have previously used the unit deflective charge can compute 
this value by dividing 227 by the figure given for the percentage 
strength. Many observers have expressed the opinion that the 
“coal-getting’”’ strength of permissible explosives is represented 
better by the results of this test than by the results of any other 
single test yet devised. The reader should note that the results do 
not take into consideration whether the coal when shot down is 
fine or coarse. 

In comparing the percentage strength of one explosive with that 
of another explosive a fine distinction should not be drawn, for it 
must be remembered that tolerance limits have been established for 
the results with the ballistic pendulum, as given on page 103, and 
these limits are designed to cover all reasonable variations of manu- 
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facture, sampling, and chemical and physical determinations made. 
This principle applies to all the items of the chemical analysis as 
well as to the items of the physical tests. 


RATE OF DETONATION. 


The table shows in feet per second and meters per second the rela- 
tive velocity of detonation of each explosive. The adaptability of a 
permissible explosive to a particular coal-mining condition depends 
greatly on its rate of detonation. For certain work in which a 
shattering effect is desired, as in driving through or “brushing” 
rock, or in producing coal for coke making, the explosive reaction 
shoud be rapid, and for such work permissible explosives having a 
high rate of detonation should be selected. Similarly, for shooting 
down a soft, friable coal to produce lump or steam coal, a permissible 
explosive should be selected that detonates slowly and hence gives 
a more prolonged pressure. In medium hard coal an explosive 
having an intermediate rate of detonation may be expected to be 
most suitable. 

Although these relations usually hold, they do not always, because 
coals differ in hardness and coal beds differ in the number and posi- 
tion of the joints, partings, and shale bands. Such facts have to 
be considered in selecting an explosive for mining coal. 

An explosive having a very low rate of detonation is not always 
the best for mining a friable coal much fractured, because some of 
its energy may be lost by its gases escaping through the fractures. 
Under such conditions an explosive having an intermediate rate pro- 
duces the most economical results. 


TOLERANCES FOR PERMISSIBLE EXPLOSIVES. 


The tolerances promulgated by the Bureau of Mines provide for 
reasonable limits of variation in the results of analyses and tests of 
field samples of permissible explosives. These tolerances as now 
existing and as stated below are quoted, except as amended Novem- 
ber 15, 1920, from Bulletin 96, in which they were first published 
after having been established and made effective July 1, 1915. 

In order to define more exactly what is meant by the phrase 
“similar in all respects” in the definition of a permissible explosive, 
namely, ‘an explosive is called a permissible explosive when it is 
similar in all respects to the sample that passed certain tests by the 
United States Bureau of Mines and when it is used in accordance 
with the conditions prescribed by this bureau,” the following toler- 
ances are recommended for field samples or manufacturers’ samples 
of explosives, beyond which such lot of explosives can not vary and 
still be considered permissible for use in coal mines: 
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Chemical analysis.—Moisture, to be fixed by a sliding scale from 
14 per cent at zero to 4 per cent at 10 per cent of moisture in original 
sample, this tolerance being on total percentage of moisture in the 
explosive. 

Other ingrediants (or their equivalents) in quantities not exceeding 
60 per cent, according to curve shown in figure 1, except that the 
chemical tolerance for carbonaceous combustible material is changed 
to plus or minus 3 per cent regardless of the amount of carbonaceous 
combustible material reported as present. 

For the purpose of applying the chemical tolerance, the commer- 
cial ammonium nitrate will be reported as the sum of the ammonium 
nitrate, the ammonium chloride and ammonium sulphate reported 
as present, and the tolerance applied to this figure. The sum of the 


LIMIT OF VARIATION, PERCENTAGE OF 
TOTAL EXPLOSIVE, 


0 5 10 15 20 25 30 35 40 45 50 55 60 65 
QUANTITY OF CONSTITUENT, PER CENT. 


Fic. 1.—Curve of limit variation in composition of permissible explosives. 


ammonium chloride and ammonium sulphate will be reported 
separately in a note and the tolerance applied to their sum will be 4 
per cent of the commercial ammonium nitrate reported as present 
in the basic sample. For ingredients in quantities of 60 per cent 
or more, the tolerance shall be plus or minus 3 per cent. Provided, 
That the ingredients of a permissible explosive shall be considered 
to be those substances reported as found by the Bureau of Mines 
in the original sample of that explosive submitted for test as to its 
permissibility: And provided further, That an equivalent shall be 
considered to be a substance which would not materially alter the 
properties of the explosive and which would produce the same result 
as the original substance. 

Products of combustion (determined by Bichel gage tests).—The 
volume of poisonous gases from 680 grams of the explosive, including 
its wrapper, must be less than 158 liters, except that im case the 
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first test yields 158 liters or more poisonous gases per 680 grams of 
the explosive, including its wrapper, the average result of three tests 
agreeing within 5 per cent of each other shall be taken, and no 
explosive shall remain permissible when this average for poisonous 
gases exceeds the above standard limits. 

Physical tests.*—In making rate of detonation and percentago 
strength tests by the ballistic pendulum, the tests stop after obtaining 
three results within 5 per cent, or a total of six results. All the 
results within 10 per cent will be averaged. If there are two or more 
groups in which the results are within 10 per cent of each other, then 
all the results which are within any group will be averaged. 

The tolerances applied using the above rules are: 


Rate of detonation (the average of 3 to 6 trials within 10 per cent with Mettegang 
Recorder) plus or minus 15 per cent 

Percentage strength determined by the ballistic pendulum as compared with the 
Pittsburgh Testing Station standard 40 per cent straight nitroglycerin dynamite 
(the average of 3 to 6 trials within 10 per cent with the ballistic pendulum), plus or 
minus 10 per cent. 

Grams of wrapper per 100 grams of explosive, plus or minus 2.0 grams (average of 
four determinations): Provided, That the manufacturers shall submit samples of all 
ditferent sizes of cartridges, to be considered as part of the orivinal sample, the amount 
of wrapper to be determined for each size of sample: And provided further, That the 
tolerances as suggested shall be determined in comparison with the various diameters 
of samples as submitted with the original sample. 

Apparent specific gravity of cartridge, by sand, plus or minus 7.5 per cent (average 
of four determinations): Provided, That actual density shall be determined on car- 
tridges of the saine diameter asthe standard: And provided further, That manufacturers 
shall be required to submit samples of all sizes. 

Gas and dust gallery No. 1.—No ignition must be obtained in each of one or more 
trials. Note: In the retesting of permissible explosives by tests 1 and 4, the charges 
of the explosives fired will be reduced 10 per cent in weight from the weights originally 
used in order to eliminate any likelihood of a failure being due to the natural variations 
in the gallery conditions. 

Pendulum friction test.—Each explosive must pers a test of 10 trials under the 
same conditions as originally tested, except that the height of fall of the wood-fiber 
shoe will be reduced by 10 per cent in order to eliminate any likelihood of a failure 
being due to the natural variations in test conditions. 


FIELD SAMPLES OF PERMISSIBLE EXPLOSIVES, 


The bureau is now reexamining permissible explosives found in 
commercial shipments and in the field to determine how closely they 
conform to the samples upon which the permissibility tests were 
originally made. In order that this examination can be properly 
made, the tolerances as given above are applied in the manner stated 
below, according to the rules and regulations promulgated November 
15, 1920. These methods of applying the tolerances supersede all 
previous methods. 

In the event that a field sample of a permissible explosive exceeds the tolerance 
for one or more items, the bureau will take the following action: 

(a) If the explosive exceeds the tolerance for any items of the chemical analysis, 
for grams of wrapper per 100 grams of explosive, for apparent specific gravity, for 


a For method of making these tests, see Howell, 8. P., and Tiffany, J. E., Methods for routine work in 
the explosives physical laboratory of the Bureau of Mines: Tech. Paper 186, Bureau of Mines, 1918, 63 pp. 
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rate of detonation, or for unit deflective charge, the manufacturer only will be advised 
of the results, except that, should these results in the opinion of the explosives engineer 
indicate that the explosive is unsafe for use, then the operator or owner will be imme- 
diately warned, and further tests promptly inaugurated. 

(b) If the explosive exceeds the tolerance for gallery tests, pendulum friction test, 
or poisonous gases, the bureau will declare that particular lot of explosive not per- 
missible, and a copy of the notification to the consumer or owner will be furnished 
the manufacturer, the notification to state that the explosive did not meet the require- 
ment for gallery tests, pendulum friction test, or poisonous gases, as the case may be. 

The term ‘‘ Lot of permissible explosives” as used in the tolerances 
promulgated by the director, is defined as ‘‘all of that explosive in 
the magazine from which the sample is procured.” 

When a given lot of explosive is declared not permissible and the 
owner and the manufacturer notified, the bureau does not attempt 
to fix responsibilities between owner and manufacturer. 

The usual causes of an explosive exceeding the tolerances for 
chemical analysis or physical tests are two: (1) It may not have been 
properly manufactured; (2) it may not have been properly stored. 
The manufacturer is responsible for (1) because the consumer has no 
control over the method of manufacture of the explosive, but the 
consumer or owner is responsible for (2) because the manufacturer has 
no control over the conditions of storage when the explosive has 
once passed from his ownership. 

The manufacturer should exercise due care that the quality of the 
raw materials, and the weighing and incorporating of them, is similar 
in all respects to that for the original sample of explosives submitted 
for tests; and that the explosive is fresh and in first-class condition 
when sold. The user should store explosives in well-ventilated 
Magazines, at temperatures not exceeding 90° F. The boxes should 
be placed so that the cartridges lie horizontally, though the tops of 
the boxes may be up or down. The explosives purchased first should 
be used first, and hence older explosives should not be stored under 
or behind a fresh consignment. It is well to purchase explosives in 
such quantities that they can be used promptly. 
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STATE MINE INSPECTORS AND OTHER MINE OFFICIALS IN THE 
UNITED STATES. 


JANUARY 1, 1921. 


Name. Designation. Address. 
|- _ _— 
| ALABAMA, 
Charles H. Nesbitt...... Chief mine Inspector............-seecee-2-...-..-| 421-423 Chamber of (Com- 
merce, Birmingham. 
EB. BE. Bohols. 655... oss. Assistant mine inspector, district No. L202... 2... Tuscaloosa. 
ae Kelso..,.......... Assistant mine inspector, district No, 2.........., Wytam. 
B. Carlin...... ---.| Assistant mine inspector, district No. 3....... -| Pratt City. 
8. M. Thompson......... Assistant mine inspector, district No, 4 oie Sosceis Helena. 
Assistant mine inspector, district No. 5.......... 
W. W. Kicker........... Assistant mine ijuspeector, district No, 6.........- Eusley. 
ALASKA. 
Bi We Dy icccseccsas. United States mine inspector....-.......2.....-. Fairbanks, 
B. D. Stewart........... Territorial mine inspector........-.............-.| Juneau. 
ARIZONA, 
G. M.. Butler... 6.306 .5.<2 Director, State bureau of mines..........2.....-- Tucson, 
J. F. White... | State mine inspector...............s-cseeeecccees Phoenix. 
Boh, WMyts.i5caxicacese Deputy mine inspector... caeeawannns Bisbee, 
J. F. McManus. Globe. 
Mathew Hall............ Prescott. 
| ARKANSAS. 
James (}. Ferguson...... | Commissioner of mines, manufactures, and | Little Rock. 
| agriculture. 
Jess Redyard............, State mine inspector. ....... 2.5. .20seeeeee ener eee 413-414 First National Bank 
Building, Fort Smith. 
CALIPORNIA, 
Will J. French...........) Chairman, industrial accident commission....... 525 Market Street, San Fran- 
cisco. 
W. P. Ratliff........... Chief statistician. 222.622.3620 .cace2.aecs ec este ees Do. 
H. M. Wolflin...........| Superintendent of safety......-.......... Sigle Sa Snel Underwood Building, San 
Francisco, 
G, Chester Brown........ Chicf mining enginoer...................2....226- 525 Market Street, San Fran- 
. cisco. 
J. Wesley (iebb..........| Mining engineer.............2..22.... speadesewds Underwood Building, San 
Francisco. 
W, VOLO WOU. es sose satel nd - eOOst ana. cingne pewh vmpe stance saseabe aageneaaes 525 Market Street, San Fran- 
cisco. 
F. MeN. Hamilton......! State mineralogist.................-2c000eeeeeeee Ferry Building, San Fran- 


cisco, 


FE. 8. Boalich............| Mining engineer, California State mining bureau. Do. 


COLORADO, 


Metal mines, 


Horaco F. Lunt......... i) ees bureau of mines, State of Colo- | Denver 
oO. 

Hazel M. Schmoll Secretary... Do, 
T. R, Henahen | Inspector, sed Do. 
M. J. MeCarthy.. Inspector, district NO:2!-.c:sessasscaezacsiceon. Cripple Creek, 
R. J. Murray... vate’, MONDRCLON, CHSITIOE NO, Bucy. sega vedwastcacacssy Leadville. 
Robert Innes............ Inspector, district NO. do... 6 ccc ccecceccccsecdes Montrose. 

| Coal mines. 
James Dalrymple........ Chiefinspector of coal eet sees Sariase canaeteses State Capitol, Denver, 
Henry ki .. Deputy inspeetor.. : Do. 
James W. Graham. d Lafayette. 
W. H. James...... Sedat Walsenberg. 
WM. Laurie: 5 3.202266 .;09005 Trinidad, 
Hugo H. Machin........ ..... Aguilar. 

; IDAHO, 
Stewart Campbell....... State mine inspector, mining department........| Boise. 
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State mine inspectors and other mine officials in the United States, January 1, 1921— 


Continued, 
Name. Designation. Address. 
ILLINOIS. 
Robt. M. Medill......... Director, department of mines and ininerals. -.. . ahaa eld. 
Martin Bolt...........-- Assistant director. .........+.ccceeeesecseeeseeee 1 a on College Street, 
Springfield. 
William Hutton. .....-. Member, State mining board............--..---- Duquoin. . 
Peter Joyce. ...- al oe Ose 5 osc PETTY .-) Springfield. 
M.S. Coleman... ODnd so eaysaseas -| Harrisburg. 
James Needham oF -OOss crosecgnas ehacsasessesanas .-| Chicago. 
William Hall. .... -| President, eines oxeraning Losed: .-| Springfield. 
William H. Turner......| Member, miners’ examining board. . . --| Collinsville. 
John A. Tuttle. .-. Secretary, miners’ examining board . - --| Harrisburg. 
Joseph C, Viano. Member, miners’ examining rd. --| Coal City. 
Richard Neeson. .. Mineinspector.....-.....-... .-| Illinois Hotel, Springfield. 
Walter A. Waite........ Mineinspector, district No. 1...............-.+-- 422 tes Erie Street, Spring- 
Valley. 
William E, Kidd.......- Mineinspector, district No. 2.......-.....2-.-55- 603 Columbia Terrace, Peoria 
Thomas P. Back........ Mine inspector, district No. 3......-..-..-------- 321 West Locust Street, Can- 
ton. 
Robert F. Back......... Mineinspector, district No. 4...........-.....6-- 216 ded poeta Avenue, 
Springfield. 
Joseph Haskins......... Mine inspector, district No. 5........-...-..----- Catlin. 
John G. Millhouse.......| Mineinspector, district No.6... -| Box 254, Litchfield. 
Henry D. Thompson... ..! Mineinspector, district No. 7... -| Collinsville. 
Jas. R. Richards........ Mine inspector, district No. 8...........---.+-+-- ae Sabe Twelfth Street, 
elleville. 
Frank Rosbottom....... Mineinspector, district No. 9........-..-...2.4-- Duquoin. 
John O’Rourke... Mineinspector, district No. 10.. -| Mine rescue station, Benton. 
Thos. English... Mineinspector, district No. 11.. -| Springfield. 
W. L. Morgan. Mine inspector, district No. 12.. % Marion: 
Jas. Taylor.........-....| Special mining investigator. .................6-- 517 Bigelow Street, Peoria. 
INDIANA. 
Samuel R. Artman......| Chairman, industrial board of Indiana. ......... ert rs aaa Capitol, In- 
anapolis. 
Cairy Littlejohn... ......| Chief mineinspector. ...........----.0..2-.0-+-+ Room 102, State Capitol, In- 
dianapolis. 
John Ellison............ Deputy mine inspector...........--..+...+2+-+-- Winslow. 
Albert C, Dally... PessAOy aise bea tascnaebagele -| Knightsville. 
Bamuel J. Wilton. SahOnnis ols ac hecdseiwdagsaceeaeisa -| Carbon. 
John Stevely.....- 500.0. Sota asan-kcOte cas etetesss -| Clinton. 
Thos. Gillespie......--..)....- Ons lc esse cruise as sno psacede lence cag ecenciecss Bicknell. 
IOWA. 
E. President, Iowa State mining board. Des Moines, 
Ww. Secretary, Lowa State mining board 4 kOe 
Ww. Inspector, district No.1... Albia. 
R.T.R Inspector, district No. 2 Ottumwa. 
Edward Sweeney......-| Inspector, district No. 3............ .| Des Moines. 
KANSAS, 
J. HW. Crawford.......... Commissioner of labor and industry............. Topeka. 
James Sherwood........ Assistant commissioner in charge of mineinspec- | Pittsburg. 
tion department. 
William Glennon... .. -..| Deputy mineinspector.. .......-.....-2-...2.00- Do. 
Peter H. White........-|...-- O02 eS ataztusds sects tede stew sedeseees .-| Daisy Hill. 
Martin Kotzman........ wb HO: sadnecns cca tosbiteers csxecdandeensceecaes Frontenac. 
Matt Dunn. ............]--.-- OO aig hve pedseos des encwstsdvasssehosaeacees Burlingame, 
JORDI GUAR s oss set cc] ets AO wis cies ots s nese sainmeceracersécueeesvsunes Frontenac. 
CE. Porkings.. 2.235... OIE ss eaassctaeses fideo Veen. steadesaes ---| Pittsburg. 
P. E, Keegan..........- Stenographers ci i.50cc.Gecd ice se soe lisescasees aca - Do. 
MINE RESCUE DEPARTMENT. 
James Sherwood.....-.. Ex-officio superintendent rescue stations ........ Pittsburg, 
Geo. B, Dinneen........ Superintendent Central mine rescue station. .... Do. 
William Hislop. ........ Superintendent Arma mine rescue station. ...... Arma. 
George Farromond...... Superintendent Scammon minerescue station...| Scammon. 
KENTUCKY, 
L. Blenkinsopp.........| Chiefinspector of mines -| Lexington. 
William Roberts........ -\ssistantinspector of mines, district No. 1. -| Madisonville 
W.H.H Assistantinsepetor of mines, district No, 2. -| Central City 
Joseph A, Lewis. ....... Assistantinspector of mines, district No.3. -| Lexington. 
R. 1). Collett. ........... Assistantinspector ofmines, district No.4 Pineville. 
Lacey Laxton........... Assistantinspector of mines, district No. .| Harlan. 
H.C, Faulkner........- Assistantinspector of mines, district No. 6. Hazard. 
M.L. Wells.........---- | Assistantinspector of mines, district No.7......] Paintsville 
Grant Phillips..........' Assistantinspector of mines, district No. 8...... Pikeville. 
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continued . 
Name, Desisnation. Address. 
MARYLAND, 
Frank lowers..........| State nineinspector................-.....-.--.-| Frostburg. 


MICHIGAN, 


Richard H. Fletcher....) Commissioner, department oflabor. ..... 
Maurice D. Kirby. ......| Chiefclerk, department oflabor 

Perry J, Ward.. Deputy commissioner, departinent of 
Arthur K. Sinith. -| Coal-iine inspector 


Mineinspector for Gogebie Connty 
Kae mineinspector for Gogehic County. 


John C, Clemens.... 
Swan Olson 


Mt SO). o.oo sdice dos nese e 5etM Ole asics coc rewedcedatencascowisdeaveesat 
John Brickman..... Mineinspector for Keweenaw County. ai 
Gust. Kei -kala..... .-| Deputy mineinspector for Keweenaw c ounty..- 
Alfred Jamies........ --| Mineinspector for Houghton County. be 
John Allaria........ Deputy mineinspector for Houghton County... 


Harty J. King...... 
Michael Pah kala.... 
Fred Mitchell 


Mineinspector for Iron County 


James H. Yelland......-| Mineinspector for Marque atte € ‘onnty A 

Frank L, Larson.... Mineinspector for Dic “kinson. County...-- 

Robt. Eva,sr........... Mine inspector for Ontonagon County... 

John P, Christopher. ..-; Mineinspector for Baraga County......--.-.---- 

MINNESOTA, 
. 

John P. Gardiner. ...... Commissioner of labor and industries. .........- 
Oscar M. Sullivan. ...... | Chiefstatistician oflabor and industri - 


Ed, Smith 
W. J. Treseott...... 


Mine inspector for St, Louis County. . 
Mineinspector for Ilasca County 


August Swanson.....---| Mineinspector for Crow Wing County.......-.- 

F. A. Wildes. ...-.-....- Chiefinspector of mines, Stale aud schoollands® 
MISSOURI. 

George Hill. .... | Chief mineinspector. - 

Joseph Goldman | Secretary, State bureau of 

Ruth Scherer. .... -| Stenographers... ..- 225. 60e-seesscenee see 

C.Cs RelQiis cg orice os 


Tiuepestor oflead and zine mines 
R.C. Detchmendy. . Pe | 
C.M. Harlan..... 


J. A. Galbraith. .... 
Evan Jones......... 
W. I. Craven.....-...-. : 
i MONTANA, 

A.E Spriggs Wy aharesaes Chairman, State industrialaccident board. ..-.. 
George N. Griffin. ......| State coal-mine inspector... ....-......++++++ 
W.B. Orem. ..05s.s--- State metal-mine inspector........-.+-+--++--2+-- , 

NEVADA. } 
George D. Smith...... --| Chairman, Nev sda dnclnsinieinbmenledieas Leeas¥s 
A.J. Stinson.....-.---.. State mine inspector. 
Charles Huber Deputy mine inspec tor... 
Alex. Baird.......-.20--J..00 | er emer reer rr rt rt ato 


NEW JERSEY, 


John Roach 
Augustus Munson... 


nhesk Sas agasd Chief, bureau of mines, department of labor. 
--| State mine inspector. . 


NEW MEXICO, | 


W. W. Risdon.......-.. State inspector of mines..........-+ eececcaseenes 
NEW YORK, 
Edward F. Boyle... ..| Chairman, State industrialcommission.......-.. 
E. B. Patton............ Chiefstatistician, State industria} commission... -| 
W. W. Jones......-..-.. Mine inspector, State industria] commission. 
Robert W. Jones....-.... Inspector of mines and tunnels, Stateindustrial 
commission. 
Gustav Werner. ........ Tunnel inspector, State industrial commission, . 
NORTH CAROLINA, 
M. L. Shipman.......... Commissioner of labor and printing... -....-.--.8++ 
Digitized t 


Google 


Lansing. 
Do. 
Do. 


- 613 North Sherman Street, 


Ray City. 
Bessemer, 

Do, 
Ironwood. 
Ahmeek. 
Mohawk 
Laurium. 
Calumet. 

, Laurium, 

| Atlantic Mine. 

Iron River. 

Ishpeming. 

trom Mountain, 
Greenland. 

602 Pine Street, Marquette. 


St. Vand. 
Do. 


Eveleth. 


- Coleraine. 


Brainerd, 
Hibling. 


Beier, 


: Jefferson City. 


do. 


- Joplin, 


Flat River. 


Carrerville. 


Webb City. 
Higbee. 
Camden, 


Helena. 
Do. 
Do. 


' Carson City, 


.| State House, Trenton. 
+ P.O. Box 311, Dover. 


Gallup 


14 East Twenty-eighth 
Street, New York. 
Albany. 
Do. 
1244 East Twenty-eighth 
Street, New York. 
bo. 


Raleigh, 
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W.H. Robinson 
J. M. Hanson... 
John Hanwell 


Thos. J. Duffy 
Jerome Watson..... 


Miss Hazel Sims......... 


Elmer Sagle.. 
E. W. Smith. 
Stephen Willi: 
Lot Jenkins 
Frank P. Corey ......... 
Thomas P. Williams.... 
Thos. G. Reese.......... 
George H. Foster....... 

Andrew Mullen.... 
Percy W. Moore. Sits 
J.C. Wilson..,.......... 


A. E. Nichols........... 
Miller D. Hay 


J. W. Ferguson... 
Henry M. Parks.... 


Edward C. Malick....... 


Benjamin Maxey........ 
P.J.M 


8.J. ae anrinc dy gine ste 
David T. Williams...... 
Augustus McDade....... 


Robert Johnson......... 
Edwin C, Curtis. 
John 8. Corgan 
T.J. Williams. 
D. T. Davis. 
Frank Kettle. 


KB. G.. Evans. 4.256203. 63 
M.J. Brennan... 
P.C. Fenton, ... 
A. B. Lamb.......-. 
William Reid 


State engineer............. 
Assistant State engineer... 
State mine inspector 


OHIO. 
Chairman, industrial commission of Ohio 


Chief deput 
mission 0: 


i 


Ohio. 


mission of Ohio. 


pector., 


Deput 
0. 


y mine ins 


Rescue car attendant... ... 
Oiland gas well inspector 


B.1. Evans 
PT. Fridl.. jcccsscos 
Charles J. Price 


Alexander McCanch..... 
C.BLR Xs 


» Google 


Mine inspector, 7th district 
| 


| Mine inspector, Sth district 
.| Mine inspector, $th district... 
Mine inspector, 10th district. 
Mine inspector, 11th district 
Mine inspector, 12th district 
Mine inspector, 13th district 
Mine inspector, 14th district. 
Mine inspector, 15th district. 
Mine inspector, 16th district. 
| Mine inspector, 17th district. 
Mine inspector, ISth district. 
Mine inspector, 19th district. 
Mine inspector, 20th district. 
Mine inspector, 2!st district . 
Mine inspector, 22d district. 
Mine inspector, 23d district. 
Mine inspector, 24th district 
Mine inspector 25th district 


Designation. 


NORTH DAKOTA. 


inspector of mines, Industrial Com- | 
Chief clerk, division of mines, Industrial Com- | 


OKLAHOMA, 


Chief mine inspector (mines, oil, and gas)... ...- 
Assistant mine inspector. district No. 1..... 
Assistant mine inspector, district No. 2... .. 
Assistant mine inspector, district No. 2........-. 


OREGON. 


Bituminous inspectors. 


Mino inspector, Ist district .........-.-.--...--..! 


Mineinspector, 2d district 
Mine inspector, 3d district 


Mine inspector, 4th district 


| PLO, 


2] Ki 


Address. 


1 

| 

Columbus. 
Do. 


Do. 


Coalton. 
Murray. 
Jacksonville, 
Rosevilie. 
Byesville. 
ee ill ‘ 
rtins Ferry. 

Flushing. 
Belmont. 


-| Salem. 
.| Massillon. 


Amsterdam. 


.| Columbus. 


Do. | 


Lehigh. 

ely) Mtb 

East Broadway Apartments, 
Muskogee. 


| McAlester. 


Chairman, State industrial accident commission.| Salem. 
Director, Oregon bureau of mines and geology....! 417 Oregon Bnilding, Port- 


| land. 
PENNSYLVANIA. 
Chief, department of mines...........--.-----+++ Harrisburg. 
Deputy, department of mines...........-.- 5 Do. 
Chief clerk, department of mines Do. 
Anthracite inspectors. 
Mine inspector, Ist district .....-.....-.--.--+--- Forest City. 
| Mine inspector, 2d district .! Carbondale. 
Mine inspector, 3d district .| Scranton. 
Mine inspector, 4th district.. 3 Do. 
Mine inspector, 5th district... oul Do. 
Mine inspector, 6th district... “+ Do. 


a North Main Street, Tay- 
or. 

Pittston. 

West littston. 

ton. 


do. 
Wilkes-Barre. 
Nanticoke, 
Do. 
Hazleton. 
Do. 
Lansford. 


‘| Coaldale. 


Pottsville. 
Mahanoy City. 
Shenandoah. 


.| Centralia. 


Mount Carmel. 
Shamokin, 
Lykens. 


Monongahela. 
Latrobe. 
Mercer. 


..| Dubois. 
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Name. 


Richard Maize. . 
Thomas |). Willis 
Charles I’. McGregor. 
Joseph Knapper.. 

Silas -. Mall. Prius 
Joseph Withams. 
J.J. Meitonald. 
T.5. lawis..... 
J.T. Thomas. 
David Youny 
Ale winder Monteith. 
W. H. Howarth.... 
John [. ! rait..... 
Thomas A Mathe 
James J. Stoker... 
F.W Cunningham. 
CGC PasBsme.25. 758 
John F. Bell..... 
Edward E, Girod 
Nicholas Evans.... 
Thomas 8. Lowther 
P. J. Callaghan... 
Harry I’hythyon. 


Thomas H. Thomps 


Continued. 
Designation. Address, 
PENNSYLVANTA-~ continned, 
Rituminous inspectors—Continued. 
Mine inspector, 5th dis! riet.. Uniontown. 
Mine inspector, tt} distriet.. Johnstown. 
Mihe inspector, 7th disinet.. Crafton. 
Mine inspector, Sth dist ret.. Philipsburg. + 
Mine inspeetar, 9th distriet.. Connellsville. 


Alivona. 
Greensburg, 
Pun ssitewney. 
Johnstown. 
Freeport. 
Patton, 
Brownsville. 
Stu} Hays Street, Pittsourgh, 
‘Tyrone. 

Irwin. 
Femerset. 
Charleroi, 
Dravosburg, 
Masontown. 
Johnstown, 
Indiina, 
Bridyeville. 
Bello Vernon. 
Pun vsutauwney. 


Mine inspector, both distriet. 
Mine inspector, ith distriet. 
Mine inspector, b2rh distriet. 
Mine inspector, bith distnet. 
Mine inspector, lath distiiet. 
Mine inspector, both district. 
Mine inspector, Ith district. 
Mine inspector, L7th district. 
Mine inspector, Isth district. 
Mine inspector Leth district. 
Mine inspector, 20th distriet... 
Mine inspector, 2hst district. 
Mine inspector, 22d district... 
Mine inspector, 24d Gistriet.. 
Mine inspector, 21th dist riet. 
Mine inspector, 20th district... 
Mine inspector, 20th di- trict. 
Mine inspector, 27th distriet. 
Mine inspector, 28th di triet. 


Patrick 8, King......... Mine imspeetor, 29th district..........--..-226-- 612 North Canal Street, Pitts= 
burgh. 
Colt. Crocker: sistas »-.-| Mine inspector, 30th distriet............. weenatne Johnstown. 
SOUTH DAKOTA, 
Otto Fllerman .......... State mine inspector. . 2.0... ...eee eens Seer Lead. 
TENNESSER, 
ONE. Pile cass secissyese Chief mine inspector.......... Sdec neve ecinceecdet Nashville. 
R.D. Field. Faster divisnom.... Knoxville. 
Middle division. . -| Dayton. 
Western division... 2.22.2... es oeweccsgecncenee’ Palmer, 
TEXAS. 
Buss. (entry. sp nscevecas Suite mine INSPEClor .. 22... .ececececceecnccceces Post Office Box 327, Rock- 
dale. 
UTAH. 
I'reston A. Thatcher....) Chairman, industrial commission of Utah.......] State Capitol, Salt Lake 
City. 
OAs Ablous <2 weeed5058 Mining engineer, U. =. bureau of mines, Chief De. 
mune inspector for the industrial commission. 
John Crawford .. 2.22.2... Coal mine inspector A ieee Do. 
Win. EF. Hartison....... Metal mine inspector. 00.0... e cece ee cee eee ene Do. 
VIRGINIA, 
John Hirschberg. .......) Commissioner, bureau of labor and industrial | Richmond. 
sELtisties, 
R=. TACO. coc 5 ckc0c0 2s State Ee aaa’ of mines, bureau of labor and in- Dea. 
dustrial statistics, 
WASHINGTON, 
James Bagley........... State inine inspector ...2......2-.....- SS etiseeesy 1223 Alaska Building, Seat- 
ue. 
Geo) T. Wake. .-.-...... Deputy mine inspector. Do. 
John Varker............ sec aslO ic ees tergs Hace wens Do. 
WEST VIRGINIA. 
R.M. Lambie........... Chief, department of mines. ...............-.2-- Charleston. 
8. E. Hawshaw Mine inspector, ist district. ‘Thomas, 
W. Hz. Sandridge Mine inspector, 2d distriet.. Grafton, 
Evan L. Grifliths. Mine inspector, 3d district... Clorksburg. 
James Golden. ... Mine inspector, 4th distriet. Morgantown. 
W. 2. iicsleman . .) Mine inspector, Sth distriet. Fairmont. 
M. B. Coulter... | Mine inspector, sth district. Moundsville, 
Eli J. Mason... «| Mine inspector, 7th district. -| Charleston, 
M.P. Quenon...... 22... Mine isispector, Sth Gintrict. .cceccceee wees eeeees Do. 
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Name. Designation. Address. 


WEST VIRGINIA—continued. 


Zach Evans........2...- Mineinspector, 9th district................-....- Handley. 
L. B. Holliday.......... Mineinspector, 10th district.. .-| Whitesville. 
Wm. M. Chapman...... Mineinspector, 11th district.. --| Smithers. 
AP: Burdiss<: 22222525 Mineinspector, 12th district... -| Thurmond, 


Robert Lilly ...........- 
V. E. Sullivan. ......... 


Mineinspector, 13th district.. 
Mineinspector, 1ith district... 


-.] Mt. Hope. 
-| Beckley. 


Thomas Stockdale. ..... Mineinspector, 15th district... -.| Bramwell. 

Pete McLinden......--.| Mineinspector, 16th district... .-| Welch. 

J. We Pots Clair. 355652 Mineinspector, 17th district. . -| Williamson, 

We DE sccnapssesece Mineinspector, 18th distriet.. Ine 

SRS Whitescisssiesecee Mineinspector, 19th district. --| Logan. 

HM. Black 25525 ses000% Director mine rescue ....--- .-| Charleston, 

8. A. Westenhaver...... Sand mine inspector. ...........--0e-ee eee eee es Martinsburg. 
WISCONSIN. 

R. McA. Keown........ Engineer, industrial commission . .........+.-+-- Madison, 

Arthur H. Findeisen....| Mine inspector, industrial commission..........- Do. 
WYOMING. 

R. T. Sneddon. Coal-mineinspector, district No. 1......-...-.--- Diamon <dville. 


-| Sheridan, 


R. V. Hotehkiss -..| Coal-mine inspector, district No. 


PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications avail- 
able for free distribution as well as those obtainable only from the 
Superintendent of Documents, Government Printing Office, on pay- 
ment of the price of printing. Interested persons should apply to 
the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Bulletin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 570 pp. 3 pls. 13 figs. 

Bulletin 140. Occupational hazards at blast-furnace plants and accident prevention 
based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. TH. 
Wilcox. 1917. 155 pp. 16 pls. 

Bulletin 196. Coal-mine fatalities in the United States, 1919, and coal-mine statistics 
supplementing those published in Bulletin 115, with a list of permissible explosives, 
lamps, and motor tests prior to January 31, 1920, by A. H. Fay. 1920. 86 pp. 

Technical Paper 194. Report of the committee on the standardization of mining 
statistics, compiled by A. H. Fay. 1918. 57 pp. 

Technical Paper 226. Men who received Bureau of Mines certificates of mine rescue 
training, by D. J. Parker. 1919. 72 pp. 
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Technical Paper 245. Quarry accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. 52 pp. 

Technical Paper 252, Metal-mine accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. 113 pp. 

Technical Paper 256. Accidents at metallurgical works in the United States during 
the calendar year 1918, compiled by A. H. Fay. 1920. 23 pp. 

Technical Paper 259. The production of explosives in the United States during the 
calendar year 1919, with notes on coal-mine accidents due to explosives, and a list 
of permissible explosives tested to March 31, 1920, by W. W. Adams. 1920. 33 pp. 

Technical Paper 266. Coke-oven accidents in the United States during the calendar 
year 1919, by W. W. Adams. 1920, 25 pp. 

Technical Paper 275, Quarry accidents in the United States during the calendar 
year 1919, compiled by W. W. Adams. 1920. 66 pp. 

Technical Paper 280. Accidents at metallurgical works in the United States during 
the calendar vear 1919, compiled by W. W. Adams. 1920. 29 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGIL THE 
SUPERINTENDENT OF DOCUMENTS. 


Bulletin 96. Coal-mine accidents in the United States and foreign countries, com- 
piled by F. W. Horton, 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

Technical Paper 27, Monthty statement of coal-mine accidents in the United States 
January to August, 1912, and the statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24 pp. 5 cents. 

Technical Paper 40. Metal-mine accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 54 pp, 5 cents. 

Technical Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. HL. Fay. 1913, 32 pp. 5 cents. 

Technical Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by F. W. Horton, 1913. 74 pp., 10 figs. 10 
cents, 

Technical Paper 61. Metal-mine accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 10 cents. 

Technical Paper 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

Technical Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay, 1914, 76 pp. LO cents. 

Technical Paper 94. Metal-mine accidents in the United’ States during the calendar 
year 1913, compiled by A. H. Fay. Id. 73 pp. 10 cents. 

Technical Paper 118. Coke-oven accidents in the United States during the calendar 
years 1913 and 1914, compiled by A. H. Fay. 1915, 28 pp. 5 cents, 

Technical Paper 124. Accidents at metallurgical works in the United States during 
the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 5 cents. 

Technical Paper 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 5 cents. 

Technical Paper 129. Metal-mine accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 96 pp., L pl., 3 figs. 15 cents. 

Technical Paper 151. Coke-oven accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1916. 18 pp. 5 cents, 

Technical Paper 164. Accidents at metallurgical works in the United States during 
the calendar year 1915, compiled by A. H. Fay, 1916. 20 pp. 5 cents. 

Technical Paper 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H, Fay, 1917. 77 pp., 1 pl. 10 cents. 
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Technical Paper 168. Metal-mine accidentsin the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 15 cents. 

Technical Paper 173. Coke-oven accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 22 pp. 5 cents. 

Technical Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 58 pp. 10 cents. 

Technical Paper 201. Accidents at metallurgical works in the United States during 
the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 5 cents. 

Technical Paper 202. Metal-mine accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1918. 91 pp. 10 cents. 

Technical Paper 206. Coke-oven accidents in the United States during the calendar 
year 1917, compiled by A. H. Fay. 1919. 19 pp. 5 cents. 

Technical Paper 213. Quarry accidents in the United States during the calendar 
year 1917, compiled by A. H. Fay. 1919. 62 pp. 10 cents. 

Technical Paper 215. Accidents at metallurgical works in the United States during 
the calendar year 1917, compiled by A. H. Fay. 1919. 23 pp. 5 cents. 

Technical Paper 239. Coke-oven accidents in the United States during the calendar 
year 1918, by A. H. Fay. 1919. 26 pp. 5 cents. 

Coal-mine fatalities in the United States during the calegdar year 1914, with detailed 
figures for December, compiled by A. H. Fay. 1915. 30pp. 5 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with detailed 
figures for December, compiled by A. H. Fay. 80 pp., 3 figs. 10 cents. 

Coal-mine fatalities in the United States during the calendar year 1916, with detailed 
figures for December, compiled by A. H. Fay. 1917. 42 pp. 5 cents. 

Coal-mine fatalities in the United States, 1918, compiled by A. H. Fay. List of 
permissible explosives, lamps, and motors tested prior to January 31, 1919. 1919. 
61 pp. 10 cents. 


O 


